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The  purpose  of  this  work  was  to  study  existing  well-stocked  but 
unnanagej  stands  to  learn  the  best  stand  conditions  to  simulate  in 
management  and  tc  develop  at  least  ten^orary  guides  for  optimum  stocking. 
A basic  part  of  such  guides  is  the  recognition  and  definition  of  site 
growing  capacity  and  its  relation  to  desirable  stocking,  species,  basal 
area,  and  diameter  distribution  of  uneven-aged  stands.  Because  this 
growing  capacity  is  chiefly  related  to  topographic  conditions,  the  term 
site-type  rather  than  type  will  be  used  in  this  report. 

Stands  studied  were  the  best  looking  well-stoclred  forests  that  could 
be  found.  They  were  fully-stocked  in  the  sense  that  the  land  area  was 
occupied  by  as  many  trees  of  the  particular  diaraeter  distribution  as  the 
site  would  support.  There  was  almost  complete  crown  closure  and  ground 
reproduction  was  scarce  but  not  absent.  Trees  in  the  1-4  inch  diameter 
class  were  present  but  not  tallied.  It  must  be  emphasized  that  while 
most  of  tiie  stands  were  fully  stocked  in  the  above  sense  and  even  attained 
closely  approached,  or  surpassed  "normal”  stocking,  there  is  no  evidence 
or  claim  that  stands  had  optimum  stocking.  The  terms  full  stocking  and 


optimum  stocking  are  not  -used  synonymously  in  this  paper*  Optimum  stock- 
ing refers  to  the  most  advantageous  numbers  and  diameter  distribution  of 
trees  for  the  maximum  production  of  a given  product,  usually  high  quality 
sawlogs  with  desirable  propeirbies  for  manufactin'e  into  lumber  or  other 
wood  products. 

The  original  idea  was  to  use  the  selected  stands  as  patterns  for 
management  objectives  of  other  stands,  'n/ith  this  in  mind  well-stocked, 
high  quality  (relatively),  uneven  diameter  distribution  stands  were  chosen 
and  studied  carefully.  In  general,  stands  were  uneven-aged, or  two-aged 
although  some  tended  to  bo  even-aged,  plus  or  minus  20  years.  It  must  be 
onqphasized  that  this  whole  study  and  the  conclusions  and  ro  commend  at  ions 
reached  apply  to  uneven-aged  stands  which  Tvould  normally  be  managed  by  the 
selection  method# 

It  was  obvious,  of  course,  that  the  study  plots  wore  completely 
unmanaged,  but  this  point  irvas  not  enipiiasized  in  the  preliminary  discussions 
or  in  the  V/orking  Plan.  The  idea  of  using  such  stands  as  a pattern  was 
perhaps  a new  one  and  this  point  was  emphasized.  The  crux  of  the  problem 
was  in  finding  unmanaged  stands  that  happened  to  be  favorably  constituted 
and  would  simulate  optimum  stocking  and  show  high  growth  rates  of  products 
desired#  As  it  turned  out,  the  good  looking,  well— stocked  stands  chosen 
for  study  were  overstocked  from  the  standpoint  of  satisfactory  and  uniform 
growth  on  the  best  quality  trees#  The  gro^vth  capacity  of  tho  site  was 
beixsg  dissipated  on  too  high  a total  basal  area  of  trees  and  diameter  growth 
was  rapidly  decreasing,  even  on  dominant  and  co-dominant  trees# 

The  very  great  difficulty  of  finding  unmanaged  uneven^-aged  stands  that 
could  serve  strictly  as  a pattern  for  optim\jm  stocking  was  soon  evident# 
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’.Vhat  we  needed  were  well^stocked  stands  that  liad  received  various  degrees 
of  improvenent  and  salvage  cutting  10  to  15  years  ago.  These  would  tend 
to  simulate  managed  stands  and  give  some  idea  of  the  grovrbh  that  could  be 
expected  from  different  residual  volumes  and  on  differont  sites.  No  such 
stands  wore  located  in  southern  Illinois,  Timber  sales  on  the  National 


Forest  were  too  recent  and  fragmentary.  Most  of  the  heavy  cutting  by 

lumbermen  and  tie  hacks  had  occurred  from  about  1890  to  1910  and  the  type 

of  cutting  .vas  highgrading  of  all  the  best  timber,  leaving  the  low  value 

trees  and  undesirable  species.  This  accounts  in  large  part  for  the  scarcit; 

of  good  white  oak  and  yellow  poplar  sawtimber  and  the  relative  abundance  of  • 
hickory. 

Thus,  for  tile  past  50  odd  years  many  stands  have  developed  nearly  ‘ ;* 

unhindered  by  cutting  except  for.  occasional  light  cuts  for  especially 


valuable  trees.  In  that  time  they  have  reached  the  "overstocked"  condition 
previously  described.  Because  of  past  cutting  practice  and  fire, stands 
in  southern  Illinois  are  also  of  poor  quality.  The  stands  studied,  however, 
were  much  above  average  in  quality  and  this  factor  did  not  mterially  affect 
the  outcome  of  the  results  on  the  quantitative  aspects  of  stocking.  All 
trees  were  included  in  stocHng  and  growth  except  out  and  out  culls  and 


these  were  not'  numerous  enough  to  be  significant. 

For  the  reasons  stated  above  the  stands  studied  could  not  be  used  as 
patterns  to  copy  in  forest  management.  However,  the  study  was  very  useful 
in  many  ways,  as  will  be  seen.  The  basic  data  collected  and  concepts 


evaluated  are  used  to  sot  up  tentative  goals  for  management  on  the  widely 

diverse  site  qualities  of  the  upland  section  of  southern  Illtiiois  and 
similar  adjacent  regions. 


I. 


DiiSGRIPTION  OF  STUDY 


Stands  Studied 

All  plots  were  located  in  the  hilly  upland  region  of  southern  Illinois, 
south  of  highway  Route  13«  Figure  1 shows  tho  location  of  the  plots*  At 
the  beginning  of  the  study  two  broad  forest  typos  were  recognized,  mixed 
hardwoods  and  oaJc-hickory*  These  types  were  based  chiefly  on  topography 
rather  tlxan  species  composition,  although  composition  does  vary  between 
the  two  types*  The  mixed  hardwoods  typo  occurs  on  coves,  stream  margins 
and  north  and  east  slopes*  It  is  composed  chiefly  of  yellow-poplar,  white 
osLk  and  black  oak*  The  oak-hickory  typo  occupies  ridge  tops  and  south  and 
southwest  slopes*  The  chief  species  are  white  oak,  black  oak,  scarlet  oak, 
post  oak  and  hickory*  Although  the  original  species  composition  might  have 
been  a satisfactory  criterion  of  forest  type,  past  cutting  practice  has 
so  altered  this  that  site-types  based  on  potential  species  cor^osition  and 
on  timber  growth  is  a far  more  useful  concept  than  species  composition  alone 
The  data  in  this  report  will  show  the  wide  differences  in  timber  carrying 
capacity  and  growth  not  only  between  these  two  broad  site-types  but  also 
between  site-types  within  the  broad  types*  Such  differences  in  timber 
carrying  and  growing  capacity  of  unmanaged  stands,  because  they  are  based 
on  intrinsic  site  capacity,  would  have  about  the  same  relative  value  for 
managed  stands* 

Methods 

One-fourth  and  one-tenth  acre  circular  plots  with  a common  center 
were  laid  out  in  tho  best  portions  of  the  selected  stands.  On  both  the 
larger  and  smaller  plots  all  trees  were  measured  and  tallied  as  followsi 


1.  speoioa  for  all  trees  4.6-  d.b.h.  and  over. 

, - , , or  all  trees  4.6"  and  over  ta.en  v,ltH  a dia.eter  tape. 

. . • .t  of  all  trees  4.6"  and  over,  f^es  10.6"  d.b.b. 

3,  Ljerchantaol®  ViQiS'*' 

...  o-ver  (sa.tl.ber)  were  tallied  to  tbe  nearest  one-balf  los. 

...  ..es  5.6  to  10.5"  d.b.b.  (poles)  were  tallied  to  tbe  neares 

Pour  feet  In  Intervals.  13.  16.  30.  34.  38.  etc.  to  a 4 Inc  ^p.^ 
TKo  ocular  estl:nates  were  occasionally  checked  with  an  Abney  eve  . 
..  culls.  All  trees  4.6"  and  over  not  merchantable  for  anythl^ 

j A TftftS'b  8L  iTi6r chan 00.01 9 

except  firewood  or  which  will  never  produce 
8'  log# 

• /I  h Vi  and  laerch.an'taDlo  height  w 

5.  Dead  trees,  giving  specxes.  d.b.h.. 

an  estii^te  of  the  possible  date  of  death. 

.t.  „r,  ..  .11 

lotedi 

..  4-w..  ■t-.-nas  in  different  size  classes. 

1.  Total  height  of  representative  tro 

, , -1.4-  +>ia  last  30  years  by  5 year 

2.  I.ai.1  irwll-  .t  ' 

p„lod..  .....  -r.  1.  »”  • 

All  b.rl.E.  ....  »».  .«  «»  ""  »'  *“  *'”* 
center# 

3.  Radial  bark  thlc^ess  to  the  nearest  l/30"  at  breast  height. 

4.  Crown  class-doTainant.  co-dorlnant,  intermediate,  or  suppressed. 

5.  Age  of  tree  (where  possible  to  get  by  increment 

6.  The  number  of  annual  rings  in  each  of  the  three  outer  1 inch 
layers  of  wood,  for  all  trees  13.6"  d.b.h.  and  over. 
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7.  Voluii®  of  each  tree  by  log  grades  for  all  trees  13.6"  d.b.h.  aad 

over.  Appendix  Tables  1 and  2 shcnv  oor>pleted  tally  forms. 

Appendix  Tables  9 and  10  give  the  Forest  Products  Laboratory  log 

grades  used.  All  volumes  are  expressed  as  gross,  and  no  effort 

.as  made  to  estimate  the  cull  factor  of  merchantable  trees. 

General  site  data  was  recorded  for  each  plot.  This  included  aspect. 

j.  *'osit^  on,  reneral  forest  type,  history  and 

percent  slope,  topographic  posib-on,  g 

location  (For  a complete  description  of  the  plan  of  study  see  "Plan  For 
Stand  Objectives  Study  For  Southern  Illinois  liardwoods."  L.  S.  -nanohler. 

Silviculturist,  dated  September  24,  1947.). 

All  calculations  of  volume,  grcrrth,  and  basal  area  and  similar  stand 

characteristics  were  made  by  standard  methods.  The  t-welve  tables  in  the  , 

Appendix  give  all  information  and' sample  calculation  of  all  the  chief 

computations  made  in  this  report.  It  includes  sample  field  data  sheets. 

, bark  thicknesses,  san^jle  growth 

form  classes  used,  merchantable  heights,  oarx:  ku 

•A.  loE  crades  and  other  data  and  procedures 

calculations,  site  descripto-ons,  iog  gr 

used  in  this  report* 


HiiSXTS 


General 

Table  1 is  the  master  table  of  this  file  report.  It  gives  a complete 
picture  of  the  individual  plots  and  the  composite  stands  for  each  of  the  t. 
types.  Together  with  footnotes.  Table  1 is  self-explarratory  and  forms  the 
basis  for  a part  of  what  follows.  Some  of  the  more  inportant  conclusions 
^ich  may  be  drawn  from  this  table  are  as  follows: 
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B.H.growth:Grov.'t.h|per  yr,  s 
r*«A  nerlfldht)d*  AOt«  t 


26  26 2! 

Growth  per  year 
Cubic  feet 


^°ree  per  L^.  - 

'*°r  period  ; Lr®'-  ! :J'0'»'iou3poies  ‘ Saw  t.  * Total 
r TTJaw-iC-^iICL'--’  ?=  U 1 f!  vxSaJ -s — » 


: Av*  : * 

theight:  Stand  ^ Plot 
TdoEi.  ; agetiil  No* 


.81 

.63 

.93 

.99 

.47 

.67 

.66 

1.28 

.63 

.56 


374  .188  6.3 

332  L ^'420  6.8 

5^^M^|^78  13.1 

4^-"^  ''^^80  8.6 


24T.  I 
507  I 
217 
330  > 
491 


348  15.9 

308  3.3 

232  9.7 

430  10.7 

■ 1 

670  11.1 

251  5.5 


leana^  ^ 338'  'I  581. „/ 

' fSsrfr-SSlW  (7.6 


37.7 
35.0 

34.8 
64.3 

22.5 
40.2 
22.2 

45.6 
60.1 

25.2 

38.8 

37.7 


^ 1 

.47 

149 

"^158 

12.0 

12.9 

7 

1 

! 

.74 

198“ 

354 

3.2 

23.7 

9 t 

.58 

286 

- --  63 

4.8 

13.8 

12  : 

. 

CD 

267 

66 

10.3 

16.8 

0 ' 
131 


0 31.4  0 

187  14.4  13.2 


44.0  70 

41.8  75 

47.9  90 

72.9  92 

38.4  80 

43.6  '85 

31.9  80 

56.3  82 

71.2  90 

50.7  75 

47.9  ,82 

45,3)12/ 

24.9  75 

26.9  65 

18.6  60 

26.1  67 

31.4  5£ 

27,6  7C 


70 

10 

80 

11 

60 

16 

120 

19 

102  ' 

120 

5 

90 

7 

70 

9 

80 

12 

50 

13 

100 

14 

4 


_J  ^ 

2 

5 

S 

6 

TL 

_8 



9__ 

10 



12 

13 

14 

15 

16__ 

-.17 

18 



20 

P.1  ' 



! 

24 

__20 

26 

27 

28 

29 

»lot 

8-10"  : 

11-17" 

Nujnbor 

ie"-up 

of  trees 

Total  1 

oawcimoer 

Av.  Mt.:  Av, 

i Das 

xl  A2<An  an 

ft. 

Volume 

Bd.  ft.  Itit. 

Volume 
Cubic  feet 

:Av.D.B,H 
•per  tree 

growth  Growth | 
per  lashbd.  ftj 

per  yr.  s 
Int.  t 

GroTrtih  per  year 

Cubic  feet 

Av.  : 

Stand 

No. 

t 5-7"  1 

poles^l 

aw  t 

ST 

» ro« 

ST. 

—feet 

tinohes 

® * Saw,  t. 

Total 

; 11-17’ 

1 18 "-up 

Total 

Poles 

;sawt.  ; 

Total 

•5  year  period 

Lest  t 

in  yrfti 

!!WTioua  Polos 

• Saw  t.  * 

Total 

dom.  : 

agaii/ 

No. 

MIXED  HARDVroODS  TYPE 

trOHR  i 

— 

I 

56 

8 

44 

16 

64 

60 

8 

0 

0 

0 

26 

15.1 

14.6 

77.6 

92.2 

4296 

3880 

8176 

110 

1556 

1666 

.61 

.81 

374 

188 

6.3 

37.7 

44.0 

70 

100 

1 

2 

68 

32 

52 

12 

100 

64 

8 

0 

8 

0 

26 

14.4 

25.9 

80.0 

105.9 

3880 

4680 

8460 

177 

1825 

2002 

• 45 

• 63 

332 

420 

6,6 

35.0 

41.8 

75 

100 

2 

3 

40 

40 

32 

12 

80 

44 

0 

0 

0 

0 

32 

16.7 

25,6 

78.7 

104.3 

3056 

9500 

12,556 

242 

1373 

1614 

,53 

• 93 

347 

478 

13.1 

34.6 

47.9 

90 

100 

3 

4 

32 

12 

24 

36 

44 

60 

4 

0 

0 

4 

34 

18.2 

10.6 

113.6 

124.2 

2316 

13,5,80 

15,896 

207 

2621 

2828 

.60 

.99 

489 

480 

8,6 

64.3 

72.9 

92 

120 

4 

6 

36 

48 

72 

4 

84 

76 

4 

0 

28 

4 

29 

13.3 

27.9 

74.8 

102.7 

7268 

884 

8,152 

532 

1240 

1772 

.36 

.47 

247 

348 

15,9 

22.5 

38,4 

80 

120 

6 

8 

28 

20 

40 

20 

48 

60 

8 

0 

0 

0 

33 

16.7 

13.0 

99.0 

112.0 

4484 

9,304 

13,788 

160 

3470 

3630 

.26 

.57 

307 

308 

3.3 

40.2 

43.5 

85 

150 

8 

10 

36 

24 

52 

4 

60 

56 

12 

8 

0 

0 

30 

14.0 

20.2 

61,2 

81.4 

5968 

600 

6,568 

407 

1070 

1477 

.33 

.66 

217  • 

232 

9.7 

22.2 

31.9 

80 

70 

10 

11 

68 

52 

40 

4 

120 

44 

4 

4 

0 

0 

37 

15.7 

33.8 

60.7 

94.5 

6568 

1,084 

7,652 

322 

1644 

1966 

.31 

1.28 

330 

430 

10.7 

45.6 

56.3 

82 

80 

11 

16 

32 

52 

52 

20 

84 

72 

4 

0 

4 

0 

37 

16.7 

28.8 

120,3 

149.1 

6772 

9,416 

16,188 

357 

2828 

3186 

.48 

.63 

491 

670 

11.1 

60.1 

71,2 

90 

60 

16 

19 

36 

20 

72 

4 

56 

76 

0 

0_ 

0 

0_ 

30 

14.4 

16,2 

87.3 

103.5 

9276 

600 

9,876 

217 

1354 

1571 

.30 

.56 

248 

251 

5.5 

25.2 

30.7 

76 

120 

19 

HUB 

42 

29 

48 

13 

71 

61 

5 

1 

4 

1 

32 

15.5 

20.7 

84.7 

105,4 

5335  5,343 

OAK-HICKORY  TYPE 

10,678 

273 

1898 

2171 

.41®/ 

.75^ 

338 

(331 

381  , 

381)^ 

9.1 

(7.6 

36.8 

37.7 

47,9  82 

45.3)10/ 

102 

-6 

56 

40 

56 

0 

96 

56 

4 

0 

8 

0 

25 

13.2 

30.3 

54.4 

84.7 

5112 

0 

5112 

470 

826 

1296 

.23 

.47 

149 

158 

12.0 

12.9 

24.9 

75 

120 

5 

7 

52 

24 

66 

0 

76 

68 

4 

4 

0 

0 

25 

12.8 

'22.2 

61.1 

83.3 

5388 

0 

5388 

222 

1006 

1228 

1 

.28 

.74 

198’ 

354 

3.2 

23.7 

26.9 

65 

90 

7 

9 

8 

40 

66 

0 

48 

68 

0 

4 

4 

0 

22 

12.0 

21.2 

53.7 

74.9 

4592 

0 

4592 

221 

637 

858 

.34 

.58 

286 

63 

4.8 

13.8 

18.6 

60 

70 

9 

12 

66 

60 

56 

0 

128 

56 

4 

0 

12 

0 

25 

12.9 

39.8 

. 52.2 

92.0 

4652 

0 

4652 

494 

775 

1269 

.48 

267 

66 

10,3 

15.8 

26,1 

67 

80 

12 

15 

136 

68 

4 

0 

204 

4 

4 

0 

0 

0 

24 

11.0 

55,3 

I 2.6 

57.9 

224 

0 

224 

843 

0 

843 

.55 

- 

0 

0 

31,4 

0 

31.4 

55 

50 

13 

14 

76 

60 

44 

0 

136 

44 

0 

0 

4 

0 

24 

13.8 

42^8 

45.9 

88.7 

4052 

0 

4052 

458 

971 

1429 

• 48 

.55 

131 

187 

14.4 

13.2 

27.6 

70 

100 

14 

There  is  a very  vade  variation  between  plots  of  the  same  forest 


"type,  i«e*,  mixed  hardwoods  or  oak-liickory.  This  is  especially 
true  for  volume,  basal  area,  and  grovrbh*  hvon  a casual  exsimina- 
tion  shows  that  volume  growth  ai'i,d  basal  area  is  very  closely 


correlated  with  site  as  shown  by  the  height  of  dominant  trees  in 
coliTin  28  of  Table  1,  Grorrfch  per  year  as  shov/n  in  column  27  varies 
for  mixed  hardwoods  from  31  cu.  ft*  to  73  cu.  ft,  of  total  gro'wth. 
For  the  oak-hickory  type  it  \-aries  from  15  to  31  cu.  ft.  These 
data  are  an  expression  of  the  timber  carrying  and  growing  capacity 
oj*  site,  as  all  plots  were  fully-stocked  (site  fully  occupied 
by  trees  as  already  explained). 


There  is  a great  difference  betirveen  values  for  oak-hickory  and 
mixed  hardwood  stands,  as  shoiTn  by  the  means  (coiroosite  stand 
values).  For  exaE5)le,  basal  area  is  105  so.  ft.  for  mixed  hard- 
woods and  75  for  oak-hiokory.  Voluao  is  nearly  ll.CCO  for  inixed 
hardwoods  and  less  than  4000  for  oak-hickory, 

Tlie  plots  show  a high  value  for  stocking,  basal  area  end  volume, 
but  a disappointingly  low  board  foot  growth.  Cubic  foot  growth 
seems  to  be  very  closely  correlated  with  the  site  capacity  as 


expressed  by  height  of  dominant  trees.  Actual  cubic  foot  growth 

of  fully-stocked  stands  is  probably  the  best  measure  of  intrinsic 
site  oapaoity, 

stand  ages  are  not  necessarily  associated  with  large  trees,  stand 

volume,  or  basal  area.  The  differences  associated  with  age  are  not 

nearly  as  marked  as  the  differences  which  are  associated  with  site. 

Some  of  the  younger  stands  have  the  greatest  volume  and  growth, 
and  vice  versa. 


5*  The  diameter  growth  is  low  and  the  number  of  rings  per  inch  high# 
This  shows  a closing  in  of  the  stands,  resulting  in  a gradually 
decreasing  diameter  growth#  Board  foot  growth  the  last  ten  years 
has  been  less  than  growth  the  previous  ten  years# 

6#  The  sawtimber  sise  trees  on  oak-hickory  and  the  poor  mixed  hard- 
wood sites  are  relatively  small,  even  though  the  age  is  as  much 
or  greater  than  stands  on  better  sites# 

7#  There  is  a very  strong  tendency  for  all  values  to  be  correlated 
with  the  site-type  as  shown  by  topography  and  the  height  of  the 
dominant  trees#  Table  1 shows  the  difficulty  of  using  these 
unmanaged  stands  as  actual  patterns  for  management  objectives# 

The  basic  data  ceua  be  used  to  show  trends  or  principles  and  the 
stand  objectives  built  up  from  those# 

Species  Composition 

Tables  2 and  3 show  the  species  oon5>osition  for  the  composite  stands 
of  the  two  1^es#  For  the  mixed  hardwoods,  yellow-poplar,  vdiite  oak  and 
black  oak  make  up  78  percent  of  the  board  foot  volume#  This  shows  that 
the  species  composition  in  general  is  fairly  satisfactory  for  sawtimber 
site  trees#  It  could  be  inproved  by  still  further  reducing  scarlet  oak 
and  black  gum  in  the  stand#  In  pole  sized  timber  the  chief  weakness  of 
stand  cooposition  is  in  the  surplus  of  hard  maple  and  hickory#  Because 

of  their  slow  growth  and  low  value  both  of  these  species  would  be  reduced 
in  correct  management# 

On  the  oek-hiolcory  type  white  oek,  black  oak,  scarlet  oak  and  hiokoiy 
nake  90  percent  of  the  Tolune,  nils  ooopositlon  could  be  i^rored  by 
reducing  the  scarlet  oak  and  hickory  In  the  stand.  In^roreinsnt  of  species 
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Table  3 « —Species  distribution;  mixed  hardwood^ 
composite  stand 


Sawtimber  size  : 

i^oles  : 

Total 

Species 

Based  : 

on  : 

bd.  ft.  : 

Based  : 

on  : 

cu.  ft.  : 

Based  : 

on  s 

cu.  ft.  : 

Based 

on 

cu.  ft. 

Percent  of  total  volume 
by  size  classes 

Yellovr  poplar 

• 

• 

26,2  i 

26.8 

s 

10.8 

24.3 

liThite  oak 

* 

24.9 

24.0 

40.2 

26.0 

Black  oak 

27.0 

27.5 

3.0 

24.4 

Scarlet  oak 

4.4 

4.6 

3.6 

4.5 

11.  red  oak 

0.9 

0.9 

0 

0.8 

Hickory 

3.6 

3.7 

10.9 

4.6 

Black  gum 

3.4 

3.5 

0 

3.1 

Sweet  gum 

3.6 

2.8 

0 

2.4 

Black  walnut 

2.5 

2.7 

2.6 

2.7 

{ 

Slack  cherry 

2.7 

2.9 

0 

2.5 

Sim 

0.8 

0.6 

5.8 

1.3 

Hard  maple 

0 

0 

: 15.0 

1.9 

Cucumber 

0 

: 0 

5.5 

0.7 

'iVhite  ash 

0 

0 

0.4 

0.0 

t 

0.3 

: 

Sassafras 

0 

: 0 

: 2.2 

• 

• 
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Table  3. — Species  distribution;  Oak-liiokot^ 
coiiiposibe  stand 


t Sawtimber  : 
Species  ^ size  : 

Pole  X 
s i^e  _ _x 

Total 

stand 

j Percent  of  total  cu« 

h. 

X voliuos  by  size  classes 

1 

X 

V/hite  oak  t 26*1 

51.0 

35.4 

X 

Black  oak  s 52«0 

20.7 

40.3 

• 

Scarlet  oak  t 14 .4 

9.5 

12.6 

Post  oak  s 1*8 

2.0 

1.9 

» 

Hickory  s 5*7 

J 15.0 

» 

9.2 

Elm  * 0 

: 0.6 

0.2 

'.Vhite  ash  : 0 

X 

i 

: 1.2 

• 

• 

0.4 

« 
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composition  should  bo  made  in  both  types,  but  this  is  only  part  of  the 
problem  in  management  of  the  existing  steinds  of  upland  southern  Illinois* 

Site^type  Classes 

The  concept  of  different  site-type  classes  became  evident  in  table  !• 
Table  4 and  figure  2 separate  and  define  the  five  site-type  classes  ishich 
are  apparent  from  the  plots  "which  were  examined*  Table  4 and  figure  2 
show  that  there  is  a direct  relationship  between  the  site-type,  as  shown 
by  the  height  of  the  dominant  trees,  and  growth,  basal  area,  site  index, 
and  site  qxiality  based  on  the  mean  basal  area  times  the  height  of  the 
overstory  trees*  It  must  bo  emphasized  that  all  of  these  stands  were 
approximately  fully-stocked  from  the  standpoint  of  site  occupancy  and  cro?m 
closure*  Table  4 shows  that  the  density  index  varies  depending  i^on  the 
basis  of  comparison^*  It  also  shows  that  the  poorer  sites  have  a lower 
density  index  than  the  bettor  sites*  This  will  be  discussed  later*  Table  4 
is  the  basis  for  rocog^ition  of  the  five  site-typos  which  are  used  in  this 
report# 

The  use  of  the  height  of  dcaninant  trees  as  a yardstick  of  site  quality 
presiqpposes  that  such  dominant  trees  are  about  80  years  or  more  in  ago  and 
that  height  growth  has  ceased  or  is  tending  to  level  off*  The  shape  of 
the  site  index  curves  shows  that  this  can  safely  bo  done  and  still  retain 
satisfactory  accuracy*  The  shape  of  the  top  of  hardwood  crowns  is  a good 
indication  of  whether  the  tree  has  virtually  ceased  height  growth*  Large 
dominant  trees  with  flat  topped  crowns  can  safely  be  used  as  height  yard» 
sticks* 
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Table  »Site  quality  and  stand  density  expressed  in  different  ways 


t t 

orestxPloti 

Height 

X 

X 

Growth 

• 

• 

X 

Basal 

Approximate  X 
age  X 

• 

• 

Sito/2: 

Dons ity 

indexZ^ 

type  X No.x 

dominant 

xper  aorex 

area  /l 

dominant  x index  xSite  x 

BasaL 

axeaZ^ 

: Spacing- 

X X 

trees 

xper  yearxper  acre 

trees 

• 

• 

xhei2;htZ5. 

X X 

^^eet 

X 

Cu*  ffc* 

X 

Sq.  ft. 

l^ears 

Feet 

: 

Percent X Percent 

X X 

l:.h.  X 4 X 

92 

X 

X 

72*9 

X 

• 

• 

124*2 

120 

73 

Very 

good 

89 

X 

111 

X 3 X 

90 

X 

47*9 

• 

• 

104*3 

100 

70 

75 

116 

" 1 16  1 

90 

X 

71*2 

• 

• 

149*1 

60 

80 

n 

131 

112 

keans  x 

91 

• 

• 

64.0 

• 

• 

129 

74 

98 

113 

X X 

Lu.H*  1 8 X 

” 1 11  1 

85 

82 

X 

X 

X 

43*5 

56*3 

t 

• 

• 

t 

112.0 

94*5 

150 

80 

65 

68 

Very 

g,90d 

80 

82 

104 

120 

Leans  x 

84 

X 

49.8 

• 

• 

103 

67 

fal 

112 

X X 

1I.H.  X 2 X 

75 

X 

X 

41.8 

X 

X 

105.9 

100 

62 

Good 

84 

115 

” X 6 X 

80 

X 

38*4 

• 

• 

102*7 

120 

62 

Poor 

77 

116 

" -t  10  1 

80 

X 

31*9 

X 

81*4 

70 

68 

Good 

70 

92 

" » 19  j 

75 

X 

30.7 

X 

103.5 

120 

57 

Medium 

77 

100 

" X 1 X 

70 

• 

• 

44*0 

• 

• 

92*2 

: 100 

55 

n 

75 

94 

^ans  X 

i6 

X 

37*5 

X 

97 

1 

1 

61 

77 

103 

X X 

0*H*  X 5 X 

75 

X 

X 

24*9 

t 

• 

• 

* 84.7 

s 

1 120  : 55 

Poor 

66 

111 

" » 14  » 

70 

• 

• 

27*6 

• 

• 

88*7 

100 

55 

72 

113 

" s 12  1 

67 

X 

26*1 

• 

• 

92*0 

80 

55 

X 

79 

102  - 

" 1 7 « 

65 

• 

• 

26*9 

X 

83*3 

90 

: 52 

. •* 

» 

69 

90 

" X 18  X 

65 

20*6 

X 

60*6 

120 

: 50 

. »» 

• 

49 

85 

Means  x 

68 

X 

25*2 

• 

• 

82 

i 54 

t 

67 

100 

\ X X 

X 

X 

O.H*  X 17  X 

62 

X 

17*5 

X 

72*4 

90 

50 

Poor 

64 

88 

” X 9 X 

60 

• 

• 

18*6 

• 

• 

74*9 

70 

50 

II 

71 

63 

" X 20  X 

60 

X 

14*6 

• 

• 

84*9 

90 

48 

It 

75 

75 

Means  x 

61 

X 

16*9 

X 

77 

49 

70 

75 

Trees  4*6  inches  d*b«h«  and  o^rer* 

Height  at  50  years  based  on  tallest  dominants*  Calculated  from  site  index 
curves  in  USDA  Tech*  Bull*  No*  560  by  Luther  Schnur* 

Site  classes  based  on  a'verage  basal  area  times  average  height  of  overstory  trees 
as  given  in  Publication  No*  521,  Wisconsin  Dept*  of  Conservation  and  Ifiaiversity 
of  Wisconsin,  by  S*  R*  Gevorkiantr  and  H.  F.  Scholz* 

Based  on  basal  areas  for  conqposite  stands,  table  2,  USDA  Tech*  Bull*  No*  560* 
Based  on  spacing-height  ratio  as  coiqpared  to  standards  given  in  Publication  . 

No*  521* 

Trees  1—4  inches  d*b*h*  not  included  in  data  but  used  in  density  index  by  assiosw 
ing  this  class  equal  in  number  to  5-7  inch  class • 
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The  oonvenience  of  using  total  height  of  mature  dominant  trees 

A 

as  a site  yardstick  is  readily  apparent.  Moessner  has  used  it  with 
good  success  on  aerial  photographs.  If  forests  are  to  be  managed 
according  to  site-type  capabilities,  as  evidence  shows  they  must,  some 
more  convenient  measure  than  traditional  site  index  (at  50  years)  must 
be  employed.  The  very  good  correlation  between  these  two  measures  for 
the  stands  studied  shows  that  little,  if  any,  accuracy  would  be  lost 
(table  4 and  figure  2).  Site  index  is  probably  more  accurate,  but  total 
height  of  the  flat-topped  large  dominant  trees  is  more  than  accurate 
enough  for  the  purpose  employed® 

A 

Gevorkiantt  has  developed  a logical  and  sound  approach  to  site 
evaluation  based  on  the  total  height  of  the  overstory  trees  times  their 

average  basal  area.  Like  site  index  this  is  evaluated  on  the  basis  of 

I 

average  age  of  the  treAs  involved  but  is  independent  of  stand  density 
within  certain  limits.  Five  sites  were  set  up  in  southwestern  Wisconsin 
ranging  from  very  good  to  very  poor.  Table  4 shcr.w  that,  with  one  exception 
the  southern  Illinois  plots  when  evaluated  by  this  method  correlate  well 
with  total  height,  site  index,  and  total  cubic  foot  growth. 

In  comparison  with  basal  areas  of  the  coxiqposite  even-aged  oak  yield 
tables  by  site  index  classes  in  Schnur's  U.S.D.A.  Technical  Bulletin  No.  560 
most  of  the  present  study  plots  were  understocked.  Based  on  the  spaoing- 
height  ratios  in  Gevorkiants’s  Publication  No.  521  most  of  the  stands  were 
overstocked,  that  is,  more  than  "normal”  stocking.  The  growth  behavior 

7i  iloessner.  Karl  k.  1948.  ■>■<■■■  ■ 

Photo  classification  of  forest  sites. 

Proc.  Soo.  of  Amer.  Foresters  1948.  278-291. 

/2  See  footnote  3,  table  4. 
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of  the  stands  themselves  certainly  indicated  that  stocking  was  more  than 
optimum  for  steady  diameter  growth  on  the  crop  trees.  Some  of  the 
difficulty  lies  in  the  fact  that  density  index  applies  chiefly  to  even- 
aged  forests*  ilost  of  the  present  stands  tended  to  be  uneven-aged  or  two- 
aged*  Both  density  indices  tended  to  show  that  the  poorer  sites  were 
imderstocked*  This  does  not  seem  to  agree  with  some  of  the  observed  facts* 
Although  the  density  index  was  greater, tree  diameter  growth  on  the  better 
sites  was  not  decreasing  as  fast  as  on  the  poorer  sites*  The  two  poorer 
site-types  had  twice  as  many  recently  dead  trees  per  acre  as  the  three 
better  site-types,  even  though  the  latter  have  a higher  density  index* 

It  is  difficult  to  escape  the  conclusion  that  there  is  some  confounding 
between  the  site-types  and  ordinary  density  index* 

Table  5 shows  the  relation  between  site-types  and  some  of  the  chief 

I 

stand  values*  These  dAta  strengthen  the  necessity  of  the  site-type  concept 
for  management  of  the  uplsjid  forests  by  summarizing  and  extending  the 
evidence  already  presented  in  table  4* 

Table  6 expresses  some  basic  or  general  laws  which  appear  to  exist 
in  fully  stocked  unnanaged  stands*  These  ratios  are  probably  rough  but 
show  the  principles  of  how  basic  relationships  of  stands  vary  by  sites# 

Suoh  principles  may  be  usefxfL  for  tixe  sciexxtific  maxxage ipei^t  of  forest? 
stands*  For  example,  the  total  growth  per  acre  per  year  may  be  from  20 
to  50  percent  of  the  basal  area,  depending  upon  the  site*  On  oak-hickory 
sites  idiere  the  height  of  the  dominants  is  less  than  65  feet,  the  total 
growth  in  cubic  feet  is  only  20  percent  of  the  sqxiare  foot  basal  area# 

On  mixed  hardwood  sites  where  the  dominant  trees  are  over  00  feet  in 
height,  the  total  growth  is  50  percent  of  the  basal  area*  This  trend 
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Table  6*<*"»Approximate  ratios;  total  growth  and 
to  basal  area  by  site  classes^ 


Forest 

type 

1 Site 

: class* 

: Ht*  dom* 

: trees 

Ratio: 

total  growth 
over  ^ 
basal  area 

"x  Ratio:  : 

i total  voluiQO 
i over  J2l 

X basal  area 

3as is • 

No*  of 
tenth- 
acre  plots 

X Feet 

0*  H. 

t 

X Less  65 

0.2 

1 13 

i 

3 

0.  H* 

X 

1 65/ 

0.3 

: 16 

• 

5 

U.  H. 

t 

X Less  80 

0.4 

: 18 

• 

5 

Ill*  H* 

X 

» 80/ 

0.5 

X 23 

s 

5 

0.  H. 

X Pole 

0.5 

X 17 

2 

X stands 

• 

• 

t 

Gro^vtti’"expressed  as  cubic  feet  per  year,  basal  area  as 

square  feet*  ^ . 

/z  Volume  expressed  as  cubic  feet,  basal  area  as  square  foot 


« 


tM  phyLloB  •'  Pl*"‘  ” ■ 

are  consistent  throughout  a given  forest  region  and  a statxstxcal  var 
anoe  could  be  established,  the  relationships  could  be  used  by  forest 

managers* 

TP,  „tlo  v«l».  b.-.!  — “ •“»  '”*■ 

.,..„b  Pbb  bH.  nv.  bitb-byp...  bbb.b  b0l»  W b.  „b.  13  b«  33 
,1„,  bh.  b...i  «...  a.p.n3i«6  b«  ‘1“  >ib-byp..  “ “•  •*“’ 

bb.  b.b.1  ..bbo  r«.b  bbi-.  1.  .»«  « «-  “ 

...  b...!  .....  Tb...  ..Ubl...bbp.  ...  ..  •» 

...b  « i.  ..b  P...*bl.  b.  Pi.-.,  bb-.  3b  b.  . ,...bbb.bb,.  ......  .P 

..,.bb„.hbp.  .bb.b  ..bbbb  b.  «p..b.a  P.-  Pb^py  • pby...i.3‘..  I 

3.  .^^nt  If  the  statistical  variance  could  be  established 

and  ecological  standp<^t.  If  the  sua 

the  relationships  could  be  used  in  a practical  ^y. 

m.bnater  Gropvtb  as  Related  to  frown  Class  and  Tree 

Table  7 gives  the  diemeter  grovrth  by  species,  crovm  classes,  and 
d.b.h.  classes,  and  shows  at  a glance  that  dian^ter  growth  is  very  highly 
correlated  with  crown  class.  The  data  indicate  that  witl^  H-H  =1^ 
there  is  no  relation  between  10  year  dias^ter  growth  and  present  dia»»ter, 
Table  8 shows  the  large  differences  of  growth  between  crown  classes 
for  the  two  types.  Dendnant  trees  grew  twice  as  Huch  as  the  inten-ediates 
and  5 tixnes  as  much  as  the  suppressed  trees.  There  is  no  question  about 
the  real  differences  of  growth  between  crown  classes  for  both  general 

forest  types* 


- 20  - 


:iss,  CROVm  CLASS,  AMD  D.3.H.  CL/tSS JVE^U^^^S^CCTD  h 


TA3I£  7.  diameter  GROVflH 


Species 


IH  ; :.jS  OF  DIAi'.STER  GROV/TH  IN  10  YEARS 


■luCDVOOD  TYRE;  10  ONE«TSHTH  ACRE  PLQ^ 


ised  Crown  Clasa^ 
71.0(3)  1.8(1) 

0.8(1)  0.3(1) 

0,3(3)  0,2(2) 


Hnrd  maple 
Hickory 
VYhite  oak 
Yellow  pop] 


Intermediate  Crov 


^ Hard  maple 
I ckory 
I Black  gum 
i Vftiite  oak 

Black  and  red  oaks 


Means 


Codominant  Crown  Clasi 


Hickory 
TOiite  oak 
Black  and  red  oaks 
Yellow  poplar 
Black  gum 


Dominant  Crown  Clas! 


c kory 
lite  oak 

Blaok  and  red  oaks 
Yellow  poplar 


DAK-.HI CKORY  TYPE;  10  Ofre-TENTH  ACRE  PLOTS 


Suppressed  Crown 


Hickory 
Yniite  oak 


Blaek  and  red  oaks 


Means 


Intermediate  Grown 
O.j^sy  0.6(4)  0. 

0.4(4)  0.6(5)  0. 

0.5(1)  - 0. 


Hickory 

Yihite  oak 

Blrvok  and  red  oaks 


Means 


Codominant  Crown  Clas) 


Hickory 

Mhite  oak 

Black  and  red  oaks 


Means 


Dominant  Crown  Class 


Hickory 
YVhite  oak 
Black  and  red  oaks 
Post  oak 


Means 


^ Humbers  in  parentheses  give  the  numter  of  trees  included  In  the  growth  mean. 
^ Three  trees  of  miscellaneous  species  not  recorded  here, 

^ FIts  trees  of  miscellaneous  species  not  recorded  here, 

^ Eight  trees  of  miscellaneous  species  not  recorded  here, 

^ Pour  trees  of  miscellaneous  species  not  recorded  here, 

^ One  tree  of  miscellaneous  species  not  recorded  here, 

^ Fovr  trees  of  misoellaneous  specif  not  recorded  here,  ^ 

^ Two  trees  of  misoellaneous  species  not  recorded  here, 


Table  »Dlameter  gro’.vth  as  related  to  cro?>n  class 


llixed  hardwoods  type/l  : Oak-hickory  t^e] 


Crown 

class 

: 

D«b*li» 
growth 
10  yrs# 

C7U  iiexxun 

Mean 

d.b.h. 

: Ratio:  : 
Number  t growth  : 
trees:  over 
: d.b.h. 

: 

D.b.h.  : ?fean 
growth  : d.b.h. 

10  yrs.: 

rrii 

Number 

trees 

Ratio: 

growth 

over 

Inches 

Inches 

: Percent 

Inches  : Inches 

Percent 

Dominant 

1.83 

18*8 

• 

• 

44  s 9.7 

8 

1.36  8 12.5 

• 

31 

10.9 

Co*  dominant 

1.26 

12.6 

* 

37  : 10.0 

0.94  : 10.2 

• 

64 

9.2 

Intermediate 

0.91 

8.2 

39  8 11.1 

0.56  8 6.7 

• 

39 

8.4 

Suppressed 

0.62 

6.1 

25  8 10.2 

8 

0.41  8 5.7 

8 

13 

7.2 

TT  Based  on  10  one-tenth  acre  plots  of  each  type* 


I 

I 
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Table  8 also  shows  another  basic  relationship  which  was  not  neces- 
sarily expected;  that  is,  the  ratio  between  diameter  grov/th  and  d«b«h# 
within  crown  classes  approaches  a constant*  This  constant  is  about  10 
for  all  crown  classes  in  both  forest  types.  This  means,  of  course,  that 
past  and  present  gro^vth  has  produced  the  final  diameter  and  these  quanti- 
ties are  parallel  with  croAWi  classes*  It  also  means  that  for  the  last 
ten  years  growth  was  highly  correlated  with  growth  for  previous  periods* 

In  other  words,  trees  new  dominant  must  have  tended  to  be  dominant  through- 
out most  of  their  lives  end  the  growth  rate  continued  in  about  the  same 
relationship  to  the  growth  of  other  crown  classes*  The  fact  that  the 
intermediate  and  suppressed  crown  classes  for  oak-hickory  dropped  somewliat 
below  10  is  another  bit  of  evidence  that  stands  on  the  poorer  sites  were 
experiencing  greater  internal  competition  than  stands  on  the  better  sites* 

A rough  rule  of  thjaab  for  unmanaged  fully-stocked  stands  from  table  8 
is  that  diameter  growth  per  tree  per  year  within  crown  classes  is  l/lOO  of 
the  mean  d*b*h*  of  the  trees  in  that  class*  No  attenpt  was  made  to  break 
this  relationship  down  into  site-types,  and  it  applies  only  to  the  composite 
oak-hickory  and  mixed  hardwood  stands.  The  rule  of  thumb  illustrates  a 
pri.nciple  rather  than  stating  an  accurate  quantitative  measure* 

Individual  Tree  Growth 

The  most  conclusive  evidence  that  stands  are  closing  in  and  trees 
making  ever  decreasing  diameter  growth  is  shown  in  tables  9 and  10*  These 
data  are  based  on  a growth  ring  analysis  of  all  trees  in  the  ZO  plots 
15*6^  d*b*h*  and  over*  The  method  of  calculating  individual  tree  growth  is 
given  in  Appendix  Table  7* 
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Average  growth  j 
dividual  trees  i 
by  indict 


year 
diameter  olas 


9.71 


•79  9*15 


Average  bd.  ft.  percent 
growth  of  individ\B.l 
trees  by  indicated 
diameter  classes 

D.  B,  H,  Inches 
Percent 


15-17  13-16  11-13 

2.68  4.04  10,7 

21-23  19-21  17-19 

T.82  37I0  03 

13-15  11-13  9-11 

2.57  09  Zj 


21-23  19-21  17-19 

1.32  2.29  2.86 


13-15  11-13  9-11 

3.37  8.57 


13-15  11-13  9-11 

4.26  9.52 


26-28  24-26  22-24 

1.96  2.93  2.98 


14-16  12-14  10-12 


Number  of  years  1 
diameter  olas 


Average  gro•.^.h! 
dividual  trea, 
year  by  indiej 
_ diameter  ola«' 


ft.  percent 


Average  bd.  » 

growth  of  individ\»l 
trees  by  indicated 


Mean 

present 

volume 


indioated_ 


diameter  clas! 


H.  Inches 

rears 


U.  B.  H.  Inches 
Percent 


62  percent  of  trees  included  in  this  table  vrere  dominante  and  1$  percent  were  codominant. 


Table  10«— Indlvid\ial  tree  growth  by  diameter  class  periods;  W9ll«»8t poked  uninanag;ed  stands 
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Tables  9 and  10  show  that  without  exception  individual  trees  are 

growing  less  board  feet  per  aarw  per  year  in  the  last  2'*  d«b*h*  period 

than  in  preceding  2”  diameter  periods*  The  reason  for  this  is  because 

it  takes  increasingly  longer  for  the  trees  to  put  on  a 1”  layer  of  wood^ 

that  is,  increase  the  diameter  by  2 inches*  This  might  normally  be 

expected,  but  the  difference  in  length  of  time  is  so  great  that  the  actual 

board  foot  growth  per  tree  per  year  is  less  for  each  diameter  period* 

This  reduction  in  board  foot  growth  is  not  related  to  diameter  as 

such*  It  has  already  been  shown  that  there  is  no  correlation,  within 

crown  classes,  between  diameter  alone  and  diameter  growth*  The  decreased 

growth  is  a result  of  increased  competition  and  closing  in  of  the  stand, 

even  though  most  of  tlie  trees  vrere  dominants  and  none  below  co- dominant* 

The  evidence  in  tables  9 and  10  indicates  strongly  that  the  stands 

are  overstocked  from  the  stjindpoint  of  adequate  even  gror/th  on  the  sawtimber 
% 

trees*  This  is  true  for  both  forest  types  and  for  all  species  and  sizes* 

In  terms  of  management  it  means  that  the  grorth  potential  of  the  site  should 
be  placed  on  fewer  and  better  trees*  In  forest  stands  the  total  volume  of 
wood  produced  per  acre  per  year  is  probably  about  the  same  regardless  of 
size  of  trees  and  number  per  acre,  iust  so  long  as  the  stand  is  fully* 
stocked  and  the  growing  space  fully  occupied*  Forest  managers,  however, 
want  to  place  this  growth  on  the  best  long  boled  trees*  In  a managed 
stand  the  diameter  growth  should  remain  about  constant  on  sawtimber  trees 

as  they  increase  in  size*  This  would  produce  a wood  of  better  quality  and 

\ 

greater  density*  Progressive  decrease  in  ring  width  yields  a more  variable 
and  less  desirable  wood*  As  this  approximately  constant  diameter  growth 


would  be  placed  on  an  increasingly  larger  ring,  the  total  board  foot  grov.'th 
would  increase  instead  of  decline. 

Tables  9 and  10  constitute  the  heart  of  the  evidence  for  the  concept 
of  managed  vs*  unmanaged  stands*  These  data  represent  a condition  which 
is  found  in  unmanaged  stands  where  the  basal  area  is  so  high  that  diameter 
grovrbh  on  the  crop  trees  becomes  less  and  less*  It  is  not  a desirable 
situation  for  a managed  forest*  It  does,  however,  illustrate  how  the 
forest  manager  can  control  the  texture  and  density  of  wood  by  density  of 
stocking*  Growth  potential  of  the  site  is  expressed  in  the  amount  of  wood 
material  laid  down  each  year*  As  long  as  the  site  is  fully  occupied  by 
trees  of  a height  which  the  site  will  support,  this  amount  will  not  greatly 
vary,  whether  the  stand  is  overstocked  or  \diether  it  is  stocked  with  the 
optimum  number  of  trees*  However,  the  board  foot  growth  and  the  quality 

of  that  growth  will  vary,  depending  upon  stand  structure  and  stocking*  It 

I 

will  be  shown  later  that  basal  area  can  be  reduced  most  effectively  by 
eliminating  some  of  the  very  large  trees  that  are  seriously  coii5)eting  with 
high  quality  smaller  trees,  thus  allowing  the  medium  sized  sawlog  trees  to 
meie  rapid  growth  during  that  period  where  growth  is  of  most  value* 

The  case  history  of  a 9”  white  oak,  aged  80  years,  will  serve  as  an 
interesting  exai:5>le  of  the  effect  of  stand  closure  on  growth*  This  tree 
was  growing  on  a better  than  average  oak-hickory  site*  The  stand  was 
roughly  a two-aged  forest  vhich  had  been  cut  over  in  about  1895*  The  old 
holdovers  were  about  80  years  old,  and  the  younger  trees  50  years  old* 

From  1927  to  1947  this  white  oak  tree  made  0*8  inches  diameter  growth  and 
had  been  gradually  slowing  down  by  five  year  periods*  From  1907  to  1927, 
the  previous  20  years,  it  grew  3*6”  in  diameter*  This  is  3^  times  the 
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diameter  growth  of  the  last  20  year  period*  The  present  growth  as  shown 
by  the  last  5 year  period  is  at  the  rate  of  0*4  inches  in  20  years*  This 
exen^lifies  what  is  happenir^g  to  many  of  the  overstocked  stands,  especially 
those  on  poorer  sites*  It  is  now  apparent  that  all  of  the  20  plots 
examined  are  in  need  of  a moderately  heavy  improvement  and  harvest  cut* 

All  inferior  and  defective  trees  would  be  taken,  plus  trees  which  are 
economically  mature*  The  question  of  economic  maturity  will  be  discussed 
in  the  following  sections  under  the  headings  of  ’’Volume  I^aturity”  and  ’’Value 
Maturity"* 

Volume  Llaturity 

The  growth  of  one  large  tree  as  compared  to  the  accelerated  growth 
on  smaller  released  trees  is  one  key  to  a knowledge  of  volume  economic 
maturity  of  trees  from  the  standpoint  of  the  whole  stand*  It  is  not  suf- 
ficient to  consider  mat^^rity  of  a single  tree  just  as  if  it  were  growing 
in  an  open  field*  It  must  be  considered  in  relationship  to  the  rest  of 
the  stand,  especially  the  corq)etition  it  offers  to  smaller  high  quality 
trees*  The  evidence  in  tables  9 and  10  poses  the  question*  How  long  can 
wo  afford  to  allow  large  trees  to  grow  at  the  expense  of  smaller  crop  trees 
which  would  be  released?  This  question  could  bo  approached  directly  by 
experimental  plots  and  an  answer  obtained  in  10  to  20  years*  ’,fe  need  sonm 
indications  before  that  time* 

Considering  volume  only,  table  11  shows  the  results  of  calculations 
atteiqpting  to  answer  the  chief  question  in  the  above  paragraph*  The 
evidence  is  good  that  if  cutting  one  large  tree  will  release  2*5  to  3 
11-13  inch  trees,  the  growth  on  the  smeller  trees  will  balance  the  growth 
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Table  ll»«»*Grcwth  on  large  trees  oorq)ared  to  growth  on  spaller  trees 
for  same  period  and  to  increased  gro^'^th  of  released  snaller  trees 
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of  the  large  tree  plus  the  former  growf'th  of  the  smaller  trees.  If  cutting 
a large  tree  vrill  release  more  than  that  number,  the  large  tree  could  not 
be  economically  left  from  the  standpoint  of  volume  growth  as  each  of  the 
smaller  trees  released  will  grmv  nearly  as  much  as  the  large  tree. 

Table  11  (and  table  9)  shows  that  about  35  years  ago,  when  the  compari- 
son of  growth  was  made  and  the  stands  were  less  fully  stocked,  the  smaller 
trees  of  11-13  indies  grow  much  more  in  proportion  to  their  basal  area 
than  the  larger  trees.  As  the  stands  have  closed  in  during  the  past  35 
years,  the  growth  on  the  larger  trees,  while  decreasing,  has  held  up  bettor 
than  growth  on  the  smaller  trees. 

A striking  comparison  of  board  foot  growth  as  related  to  basal  area 
occupied  can  be  given  by  considering  the  white  oak  example  in  table 
White  oak,  in  growing  from  11  to  13  inches  d.b.h.,  grew  an  average  of 

6 bd.  ft.  per  tree  per^year.  During  about  the  same  period  white  oak, 

I 

in  growing  from  20  to  22  inches,  grew  7.8  bd.  ft.  per  tree  per  year,  but 
the  basal  area  of  the  large  white  oak  was  3.3  times  that  of  the  smaller 
one.  Expressed  another  way  the  smaller  trees  grew  9.1  bd.  ft.  per  year 
per  square  foot  of  basal  area  while  the  larger  trees  grew  3.6  bd#  ft# 

Later  in  this  report  a possible  growth  goal  of  570  bd.  ft.  per  acre 
per  year  is  set  up  for  the  80-90  foot  site-type  with  a basal  area  of  91 
square  feet#  If  this  basal  area  was  occupied  by  26  inch  trees,  there  would 
be  about  24  and  each  would  have  to  grow  23# 8 bd.  ft.  per  year  to  give  the 
570  foot  growth#  In  table  9 the  largest  growth  of  large  white  oaks  was 
7#8  and  of  large  black  oaks  7.85  bd#  ft#  This  question  will  be  discussed 
in  further  detail  in  the  next  section  in  conneotion  with  value  maturity# 
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It  Goems  apparent  from  the  actual  (growth  data  that  yearly  board 
foot  growth  of  larger  trees  is  much  smaller  in  proportion  to  basal  area 
than  for  smaller  trees.  This  is  surely  not  a new  idea  and  later  it  will 
be  shown  to  hold  on  strictly  mathematical  gro\jnds*  In  a given  managed 
unoven^aged  stand  with  a fairly  constant  and  presumably  optimimi  basal  area^ 
board  foot  growth  would  be  greater  if  the  basal  area  were  occupied  by 
smaller  rather  than  larger  trees.  The  actual  tree  economic  maturity  will 
have  to  be  determined  on  a basis  of  value  of  the  annual  growth  and  interest 
earned  on  the  in-'/estment.  Obviously,  this  will  also  vary  by  site  quality 
which  effects  both  rate  of  grovrth  and  quality  of  products* 

The  European  conflict  between  the  ” German”  and  ’’French”  systems  of 
intermediate  cutting  is  sure  to  be  encountered  in  the  present  study.  The 
question  could  logically  be  asked,  why  not  leave  the  large  trees  and  out 

li 

the  smaller  ones  to  st:jErulate  growth  on  the  large?  Cheyney  states  that 

I 

a out  of  all  suppressed,  intermediates,  and  some  of  the  smaller  co-dominants 
is  needed  before  stimulation  of  larger  trees  is  obtained*  The  French  system 
is  based  on  the  premise  that  suppressed  and  intermediate  trees  do  not 
significantly  effect  the  growth  of  the  dominant  crop  trees*  They  make  crown 
thinnings  for  growth  stimulation  purposes  and  this  system  is  more  commonly 
used  in  America*  ‘lYithout  getting  into  a long  discussion  of  this  subject, 
it  seems  apparent  that  in  an  uneven-aged  managed  stand  it  would  not  be 
possible  to  cut  large  portions  of  the  suppressed  and  intermediate  crown 
classes  and  still  maintain  an  uneven-aged  forest* 

The  selection  system  of  silviculture  together  with  uneven-aged  manage- 
ment depends  upon  an  adequate  distribution  of  size  classes  in  the  stand 

/3  Ckeyney,  Edward  G*  1942* 

American  Silvics  and  Silviculture. 

Uhiv*  of  llinn.  Press.  - 31  •• 


to  take  ov«r  openin^^s  created  by  improvement  outs  and  harvest  cuts  of 
mature  trees*  It  seems  plain  that  such  harvest  cuts  will  be  taken  from 
the  larger  trees  but  tliat  large  trees  will  not  be  left  beyond  the  point 
where  the  same  basal  area  would  earn  more  if  occupied  by  two  or  more 
smaller  trees* 

Value  IJaturity;  Sawtimber 

In  uneven-aged  stands  annual  value  increase  and  interest  earned 
will  largely  determine  when  trees  should  be  cut  to  make  way  for  the  smaller 
crop  trees*  On  the  basis  of  board  foot  volume  growth  in  relation  to  basal 
area  occupied,  trees  of  20  inches  make  a poor  showing  in  comparison  with 
smaller  trees* 

Tables  12,  13  and  14  show  the  relation  between  the  d*b*h*  and  the 
proportion  of  volume  in  different  log  grades  (see  Forest  Products  Laboratory 
log  grades  in  AppendiJt)*  In  mixed  hardwood  stands  the  proportion  of  Grade  1 
logs  increases  with  the  size  of  the  tree  and  Grade  3 logs  decrease*  For 
oak-hickory  there  does  not  appear  to  be  any  relationship  between  log  grades 
and  tree  sizes*  All  grades  are  either  Grade  2 or  3*  Scarlet  oak,  as 
expected,  was  of  poor  quality* 

In  order  to  determine  the  value  per  thousand  board  feet  for  trees  of 
different  sizes,  log  grade  proportions  and  log  selling  prices  were  combined# 
This  relationship  for  oedc  is  shown  in  figure  3 and  for  yellow  poplar  in 
figure  4*  The  value  per  thousand  for  oak  remains  about  constant  from 
13  to  16'*  and  then  rises  rather  sharply  to  19**  and  levels  off  from  there  on* 
Yellow  poplar  presents  essentially  the  same  picture*  It  seems  apparent 
that  from  the  standpoint  of  value  per  thousand  of  logs  or  stumpage,  there 
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Table  12 •—Log  grade  volumes  as 


related  to  diameter; 


all  oakSj  mixed  hardwoods  type 
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Table  15,»»Lor;  f;rade  voluines  as  related  to  diaioeter 


yollow  poplar^  mixed  hardwoods  type 
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Table  l4,»-Lo^  ^rade  volinnes  as  related  to  diameterj 
all  ookSj  oab»hlckory  type 
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by  diameter  classes 
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X 
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0 X 
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t 

36  t 

X 

64 

15 

1 

• 

• 

0 

35  : 

s 

65 

16 

X 

X 

0 t 

J 

38  X 

X 

62  . 

17 

I 

X 

X 

0 : 

• 

• 

59  1 

t 

41 

All  white 

and  black  oaks 

X 

0 X 

1 

37  * 

t 

63 

All  scarlet  oaks 

X 

0 t 

6 t 

94 

/I  Based 
inches 

Ml  16  Tdiite 
d#b#h#  and 

fiind 

over 

black  oaks  and  7 scariex  oajoB 
on  10  one-tenth  acre  plots# 
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Figure  4 


is  no  justification  for  grcnving  troes  larger  than  about  20".  Before 
this  can  be  accepted  or  rojeotad,  hov/evcr,  further  detailed  discussion 

is  necessary* 

The  log  prices  used  in  figures  2 and  3 aro  those  stated  in  the 
cooperative  agreeniont  between  the  Sahara  Coal  Company  and  the  Central 
States  Forest  Experiment  Station.  They  are  probably  fair  and  equitable 
for  present  conditions  in  southern  Illinois.  Actually,  few  sales  are 
made  on  a log  grade  basis  and  a woodland  owner  can  usually  do  little  better 
than  sell  woods-  run  logs,  except  those  suitable  for  stave  bolts  or  veneer. 
In  spite  of  this,  however,  the  log  grades  alone  do  not  accurately  reflect 
the  lumber  grade  recovery  and  lumber  value  of  different  sised  log8_  in 
^ 8^  10£  ,-rade.  Figures  2 and  5 probably  give  a fair  picture  of  what 
the  average  woodland  owner  could  realize,  and  in  that  case,  the  value 
maturity  guides  indicated  would  not  be  far  wrong.  The  greatest  value 
increase  is  from  about  16  to  19  inches  d.b.h.  and  levels  off  at  about 
that  point.  It  shows  that  cutting  good  trees  of  15-16  inches  is  very 
poor  business  and  that  leaving  them  after  19-20  Inches  is  probably  also 

poor  business* 

The  Intrinsic  value  of  the  standing  trees*  as  refleoted  in  lumber 
grade  recovery,  is  beyond  the  scope  of  this  paper  and  probably  more  academic 
.than  practical*  However,  the  actual  value  of  the  lumber  recovered  from 
trees  of  different  sites  can  be  calculated  based  on  work  of  the  Forest 
Products  Laboratory*  Table  15  gives  the  dollar  values  of  logs,  stunqpage, 
and  actual  luniber  recovered*  Reading  of  the  two  footnotes  is  essential 
to  an  \mderstanding  of  how  figures  were  calculated*  Factors  considered 
were  log  grades,  logging  costs,  lumber  grade  recovery  by  log  grades  and 
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Tabla  15. Dollar  values  of  loRS  and  lumber  by  troe  diameter  claas^sx 

■vrtiibe  oak.  black  and  rod  oakSj  and  yellow  poplar 


Tree 

d.b.h. 

Value  logs 
side  of  road 
per  M 

logging  : 
and 

skidding 
costs 
per  M 

Value 
stumpage 
per  lA 

Dollars 

Dollars 

Dollars 

11-14 

18.00 

16.00 

2.00 

15-16 

19.50 

14.00 

5.50 

17 

23.00  •- 

12.00 

11.00 

18 

24.50  ■ 

12.00 

12.50 

19 

1 32.00 

12.00 

20.00 

20 

i 

32.00 

12.00 

1 20.00 

p 

21-22 

32.00 

12.00 

h 

t 20.00 

t 

23-25 

30.00 

^2.00 

18.00 

• 

26-plu8 

30.00 

12.00 

1 18.00 

Assumed  i 


Lumber  value 
per  M 

based  on  /2 

;;rade  recovery 
•Vhite  : Blaok  and  : ^ 

oak  t red  oalOB  : ] 

Dollars  : Dollars  i 


56.80 

65.25 


59.43 

60.15 


74.91  : 69.18 

87,55  i 77.31 

- I 88.20 


- 1 

91.18 

: 

• 

93.24 

101.75 

93.61 

t 

• 

- 

99,29  1 

97.34 

• 

: 

• 

93.42 

120,62 

> 

100,34 

• 

• 

104.74 

Yellow 

poplar 

Dollars 

75.94 

79.39 

86.20 


A Based  on  forest  Products  Laboratory  log  grades  actually  found  on 
^ studied.  Dollar  values  for  logs  at  side  of  road  were  assi^d  to  bo  thos 
sot  up  in  cooperative  agreement  with  Sahara  Coal  Company  for  oaks  and 

yellow  poplar  as  follows: 

Log  grade  No.  1 “ ^39.00 
Log  grade  No.  2 — 26.00 

Log  grade  No.  3 • 14.00 

/2  Based  on  actual  forest  Products  Laboratory  log  grades  found  on  plots 
^ studied  and  on  lumber  grade  recovery  and  lumber  prices  by  log  grades  ^d 
log  diameter  given  in  "Hardwood  Log  Grades  for  Standard  Lumber  , No.  D1737, 
Forest  Products  Laboratory,  March  1949. 
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log  size,  and  dollar  prices  for  the  graded  lumber.  The  figures  show 
plainly  that  total  lumber  value  per  li  increases  with  tree  size  beyond 
the  19  inches  indicated  for  stun^age  value,  li.'hethor  much  of  this  extra 
value  is  returned  to  the  private  cvmer  who  sells  logs  is  questionable* 

On  a National  Forest  it  would  presumably  bo  considered  in  the  appraisal# 

A timberland  owner  vAio  manufactured  his  ovm  lumber  would  benofit  from 
the  full  value  of  the  graded  lumber# 

In  order  to  attempt  a solution  to  the  value  maturity  of  troes  of 
different  sizes  in  relation  to  their  grovrth  and  basal  area  tables  16,  17, 
and  18  were  constructed#  Each  is  for  a different  site-type  as  indicated 
and  eaoh  is  based  on  the  dollar  values  in  table  15.  Only  tliree  of  the 

I!' 

five  site-types  are  represented#  Figures  5 and  6 give  the  plotted  values 
from  the  tables  of  the  best  and  the  poorest  site-types# 

The  tables  are  based  on  the  assun^tion  that  all  trees  from  11  to  30 

I 

inches  have  the  same  yearly  diameter  growth#  This  could  only  be  achieved 
in  carefully  managed  stsuids#  Most  actual  stands  would  behave  differently 
and  growth  rings  often  become  narrower  as  trees  approach  30  inches  d.b#h# 
unless  the  site  is  excellent.  The  growth  assumption  therefore  tends  to 
favor  the  larger  trees# 

The  three  tables  and  the  figures  present  significant  and  useful 
information#  The  slope  of  the  lumber  value  and  stumpage  value  curves  are 
steepest  from  15  to  19  inches  d#b#h.  and  after  about  that  point  the  steep 
rise  of  the  basal  area  curve  is  steeper  than  the  growth  or  value  curves# 

Simple  interest  earned  (yearly  growth  percent  in  tables  16,  17,  18)  falls 
below  3 percent  at  20  inches  on  the  best  site  and  falls  below  2 percent 
at  21  inches  on  the  medium  and  poor  sites# 
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Table  16#<— ‘Growth^  voluma^  and  value  of  single  trees  on  90/  foot  site  by  diaaeter  olas 
and  a88^™^»g  oonstant  growth  of  1 inoh  in  diameter  every  4 years;  black  and  red  oaks 
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just”  stumpage  values  based  on  actual  value  of  lumber 


Annual  Growth  Per  Tree;  90/  Foot  Site;  Black  and  Red 


D«b«h«  Inches 
Figure  6 


Annual  Growth  Per  Treej  60—  Foot  Sitej  Blaok  and  Red  Oaks 

Data  From  Table  18 
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D«b«h«  Inches 


Coir5.arine  19  and  SO  inch  trees  on  the  best  site  yearly  board  foot 
growth  per  tree  is  about  1.6  tiiaes  greater  on  the  larger  tree,  but  basal 
area  is  2.5  times  greater.  It  is  interesting  to  note  that  this  is  alnost 
the  exact  relationship  between  the  perimeter  and  the  area  of  a circle. 

If  you  substitute  19  and  30  in  the  appropriate  formula,  the  ratio  of 
perimeters  of  the  two  circles  is  2.5  and  the  ratio  of  areas  is  1.6,  the 
ear®  as  noted  above  for  growth  and  basal  area.  This  is  logical,  but  it 

C6LI116  as  a new  idea  "to  "the  wri'ter* 

It  is  apparent  that  basal  area  increases  much  faster  than  growth  as 
a tree  grows  in  size.  Another  way  of  showing  this  is  to  set  up  a growth 
goal  of  650  bd.  ft.  Growing  at  the  seme  rate,  it  would  require  41 
SO-inch  trees  or  65  19.inoh  trees  to  make  that  growth.  The  point  is 
that  the  41  SO-inch  trees  would  occupy  201  sq.  ft.  basal  area  and  the 


65  19- inch  trees  only  1^8  sq.  ft. 

Table  19  shows  a m4re  detailed  comparison  of  19  and  30  inch  trees. 
With  the  footnotes  it  is  self-explanatory.  Diameter  growth  is  the  sa:» 
for  both  sizes  and  the  stand  must  be  an  uneven-aged  forest  with  a fairly 


constant  and  optimum  basal  area  where  replacements  are  available  for  trees 
cut.  For  19  inch  trees  the  current  interest  earned  is  3 percent  and  for 
30  inch  trees  it  is  1.7  percent.  In  t-^^  of  value  of  yearly  growth  the 
smller  trees  are  superior  whether  lumber  or  sfumpage  value  is  used. 

The  question  of  interest  earned  by  growing  trees  has  received  some 
attention  but  probably  not  as  much  as  it  deserves.  If  a tree  is  worth 
20  dollars  on  the  stump  and  is  increasing  in  value  at  the  rata  of  30  cents 
a year,  the  tree  is  earning  only  1.5  percent  interest  on  the  investment. 
There  is  a very  real  question  whether  an  owner  can  afford  to  allow  such 


« tree  to  go  uncut  (This  interest  earned  would  be  the  seme,  of  course, 
whether  it  was  based  on  stunpage  value  or  lumber  value).  He  oimnot  allow 
it  to  stand  if  other  smaller  trees  will  earn  S or  4 percent  interest  on 
their  value.  In  a well  managed  stand  there  will  always  be  replacements 
to  use  the  space  vacated  by  out  trees.  If  replacements  are  not  available, 
it  is  up  to  the  owner  to  determine  whether  he  can  do  better  than  1.6  percent 
in  some  other  investment.  If  replacements  are  available,  the  evidence 
seems  clear  that  the  low  interest  tree  certainly  should  not  be  loft.  Some 

l± 

foresters  seem  to  miss  this  point  . If  the  stand  is  properly  managed 

and  stocked,  cutting  the  low  Interest  trees  will  not  put  the  owner  out 

of  the  forestry  business.  He  will  be  placing  the  growth  potential  of  the 

site  on  trees  that  do  pay  higher  interest. 

/s  — 

Heiberg^has  stressed  the  concept  of  economic  increment  and  constructed 
a chart  of  economic  cutting  based  on  the  interest  earned  by  the  tree 

investment.  Tables  16,  *17,  and  18  show  the  sin^ile  interest  earned  on  three 

I 

site-types,  assuning  a constant  diameter  growth  rate  for  all  sized  trees. 

Ihe  Southeastern  Forest  Experiinent  Station,  in  their  Biennial  Report, 
1947  and  1948,  Station  Paper  No.  2,  page  18,  state  as  follows:  ^e  know 

that  only  northern  rod  oak  and  yellow  poplar  can  be  expected  to  return 
three  percent  or  more  of  compound  interest  if  hold  until  24  inches  d.b#h. 
Sweet  birch  and  sugar  mplo  will  not  justify  holding  beyond  20  inches  d.b.hi 
The  other  hardwoods  studied  reach  economic  maturity  at  22  inches  d.b.h." 


A Stevenson,  Donald  D.  1942.  Economics  and  silviculture.  Jour. 
Forestry  40:  899-900. 

/5  Heiberg,  S.  0.  1942.  Cutting  based  upon  economic  increment. 

Jour.  Forestry  40:  645-651. 

Heiberg,  S.  0.  1942.  Economics  and  silvicult\iro.  Jour.  Forestry 

40 i 900-901. 


Zill  git  Wound  that  a residual  volume  of  3500  board  feet  per  acre 
at  a 15  year  cutting  cycle  earned  the  highest  interest,  3.6  percent  coripound. 
This  stocking  was  too  light  for  rriaximum  growt.h  and  he  concluded  that  about 
5.51;  bd.  ft.  (60  sq.  ft.  at  basal  area)  would  provide  good  growth  plus  a 
satisfactory  return  on  the  investnient.  In  an  uneven-aged  forest  not  many 
trees  over  20"  d.b.h.  could  be  included  in  such  a stand. 

Table  20  is  copied  from  a Region  9 Forest  Service  publication  and 
shows  the  leveling  off  of  value  increase  per  year  for  the  larger  tree 
diameters  of  yellow  birch  and  basswood.  Sugar  maple  continues  to  increase 
to  52".  Between  20"  and  32"  the  yellow  birch  yearly  value  change  increases 
only  1.1  times  vfhile  basal  area  increases  2.6  times.  Yearly  value  increases 
expressed  as  percentages  come  down  steadily  from  18  to  32  inches  d.b.h. 
for  all  species* 

All  of  the  evidence  presented  tends  to  confirm  the  conclusion  that 
in  uneven-aged  stands  where  replacements  are  available  for  sawtimber  trees 
removed,  20  to  22  inches  d.b.h.  represents  economic  maturity  for  desirable 
species  on  good  sites.  This  would  be  lower  for  poor  species  like  hickory 
and  black  gum  and  would  bo  progressively  lower  for  poorer  site-types.  On 
the  sole  basis  of  interest  earned  trees  over  about  20  inches  will  not  earn 

threa  percent  per  year* 

Value  Maturity;  Furniture  Veneer  Trees 

In  the  present  study  furniture  veneer  trees  were  not  recognized  or 

tallied  and  it  is  very  doubtful  if  any  of  the  trees  on  the  study  plots 


/6  Optimum  economic  stocking  for  northern  hardwoods.  1948.  Station 
^ Paper  No.  10.  Lake  States  Forest  Experiment  Station. 

/?  Reference  given  bottom  of  table  20* 
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Table  20«»«Aiinual  increpse  in  mari^inal  value  per  tree; 


oonnneroial  trees  suitable  for 


cutting; 


A 

all  tree  classes  conbined 


D.b.h. s 

t 

Sugar  maple  , 

Yellov/ 
birch  : 

Basswood 

Basal 

area 

3Q  . ft . 

Percent 

Dollars* 

Percent: 

Dollars 

Percent 

Dollars 

14  1 

- 

.040  : 

- 

.074 

.086 

1.07 

16  1 

- 

.062  ; 

10.8  : 

.092 

15.2 

.114 

1.40 

18  i 

8.6 

t 

.069  : 

4.3  : 

.094 

6.1 

.126 

1.77 

20  t 

4.7 

s 

.080  X 

2.9  : 

.106 

3.9 

.138 

2.18 

22  i 

3.9 

• 

.108  * 

2.2  : 

.116 

2.6 

.135 

2.64 

24  t 

3.6 

.151  J 

1.8  * 

.127 

2.1 

.142 

3.14 

26  t 

3.2 

.199 

► » • 

1.4  1 

.128 

1.8 

.149 

3.69 

28  I 

2.5 

.229 

1.2  X 

.129 

1.6 

.159 

4.28 

30  1 

2.5 

.303 

0.9  I 

.124 

1.5 

.181 

4.91 

32  t 

1.9 

.320  « 

* 

X X 

* 0.8  X 

X : 

.119 

1.3 

: .187 

• 

• 

5.59 

A Copied  from  pages  42»  45^  and  44  of  ''Comparison  of  Investment  and 
Earnings  of  Hardwood  Trees  in  the  Northern  Lake  States’*#  Region  9, 
U.  S#  Forest  Service,  Llilwaukee,  Wisconsin. 
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vrero  of  veneer  quality.  Some  discussion  and  appraisal  of  veneer  trees, 
however,  is  necessery  to  present  as  accurate  a picture  as  possible. 

The  basic  information  on  prices  and  specifications  for  veneer  trees 
was  obtained  from  I.'r.  Paul  Johnson,  forester  and  log  buyer  for  the 
Curry  Killer  Veneer  Conpany,  Inc.  of  Indianapolis.  Veneer  operators  need 
soft  textured,  slow  growing  trees  with  preferably  about  20  rings  to  the 
inch.  Most  veneer  trees  purchased  are  200-<LCO  years  old.  No  tree  v/ith 
large  dead  limbs,  stag  head,  lightning  scars,  swollen  butt,  frost  cracks, 
or  swollen  branch  stubs  are  accepted.  The  logs  purchased  are  from  6 to  12 
feet  in  length  and  without  defect  except  for  small  sound  knots  lined  up 
in  one  plane  along  the  log.  In  the  great  majority  of  cases  only  the  butt 
log  is  used  for  veneer^ 

Ivdeucimum  prices  are  paid  for  white  oak  logs  23  inches  i.b.  and  over 
and  for  red  oak  and  yellow  poplar  20  inches  i.b.  and  over.  This  means, 
in  effect,  that  white  oak  trees  26—28  inches  d.b.h.  have  about  reached 
their  maximum  value  per  M for  veneer  logs.  For  yellow  poplar  and  red  oak 
this  size  would  be  about  24  inches.  In  view  of  this  and  the  past  discussion 
of  growth  and  basal  area  nothing  would  be  gained  by  growing  veneer  trees 
in  uneven— aged  managed  stands  over  26—28  inches  d.b.h.  The  question  is, 
will  it  pay  to  grow  them  to  that  point,  in  view  of  the  premium  prices 
received.  If  other  companies  pay  maximum  prices  for  logs  larger  than 
23”  i.b.,  then  the  value  maturity  of  veneer  trees  would  be  correspondingly 
larger. 

The  following  examples  are  given  to  illustrate  and  help  show  the 
problems 
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Example  li  A 26"  3 log  white  oak  with  a 12  foot  veneer  butt  log. 

12*  veneer  log--285  bd.  ft.  at  ^H15  per  M stumpage 

Sawtimber — 400  bd.  ft.  at  .^20  per  U « 8.00  " 

Total  = ^40.77  stur^jage 

Tree  all  savrtimber— 685  bd.  ft.  at  v20  per  IJ  s 13.68  " 

Vfeighted  value  combined  products;  per  II  s 59.52  " 

Tree  all  sa^vtimbor;  lumber  value  per  U = 82.00  lumber 

hxaiqple  2:  A 24"  3 log  red  oak  with  a 12  foot  veneer  butt  log. 

12*  veneer  log— 210  bd.  ft.  at  ^35  per  M = ^ 7.35  stumpage 

Sawtimber— 357  bd.  ft.  at  ^20  per  1^  s 7.14  " 

Total  = yl4.49  stumpage 

Tree  all  sawtimber— 567  bd.  ft.  at  ^20  per  M z.  11.34  " 

V/eighted  value  combined  products  per  LI  s 25.55  " 

Tree  all  sawtimber;  lumber  value  per  M Z 55.00  lumber 

Example  3i  A 24"  3 log  yellow  poplar  with  a 12  foot  veneer  butt  log. 

12*  veneer  log — 210  bd.  ft.  at  ^60  per  M - $12.60  stun^age 
Sawtimber— 357  bd.  fti  at  «;?20  per  LI  - 7 .14  " 

Total  » -^19. 74  stumpage 

Tree  all  sawtimber— js 6 7 bd.  ft.  at  ^^20  per  LI  - 11.34  " 

Weighted  value  combined  products  per  M = 34.81  " 

Tree  all  savrtimber;  lumber  value  per  LI  - 52.73  lumber 

There  is  little  doubt  that  the  extra  prices  received  for  veneer  logs 
dictate  that  veneer  trees  should  be  sold  for  that  purpose  rather  than 
sawtimber  alone.  Some  idea  of  the  relative  earning  power  of  a veneer  tree 
can  be  gained  from  the  following  illustration: 

A 26  inch  high  quality  veneer  -i^ite  oak  would  be  about  240  years  old. 
This  is  at  the  rate  of  20  rings  to  the  inch  with  allowance  for  more  rapid 
growth  during  pole  stages.  Its  volume  would  be  685  bd.  ft.  and  its  total 
value^  as  just  calculated,  wovild  be  $40.77  or  $59.52  per  M.  Its  present 
growth  as  a 26  inch  tree  would  be  5.8  bd.  ft.  per  year.  At  $59.52  per  Li 
this  would  be  a value  growth  of  $.345  stumpage  per  year.  A 26  inch  sawtimber 
tree  growing  14.5  bd.  ft.  per  year  (table  16)  at  $20  per  H would  earn 
$•290  yearly  in  stuii^age.  The  interest  earned  by  the  veneer  tree  would  be 
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•345/40»77  or  0*85^o»  Interest  earned  by  the  sawtimber  tree  (table  16) 
would  be  2«1^«  It  seems  apparent  again  tliat  veneer  trees  should  not  be 
left  to  grow  over  26—28  inches,  the  point  where  maximum  price  per  !•!  is 
reached* 

During  its  lifetime  the  26”  veneer  tree  ViTould  earn  an  average  of 
^^C«17  per  year  (40*77/240 )•  The  26”  sawtimber  tree  would  earn  $0*13  per 
year  (l3*68/l04)*  However,  on  the  basis  of  compound  interest  on  costs 
and  investment  the  240  year  period  would  show  extremely  low  returns#  The 
simple  interest  earned  per  year  is  only  0#85  percent  and  becoming  sn»ller 
every  decade* 

Stand  basal  area  for  veneer  log  forestry  could  be  considerably  higher 
than  for  sawlog  fores^jry*  With  20  rings  to  the  inch  as  a growth  goal, 

I 

basal  areas  might  be  raised  to  around  180  sq.  ft#  on  good  sites  suitable 
for  veneer  trees#  "nith  8 rings  to  the  inch  growth  for  sawtimber  basal 
area  would  probably  have  to  be  held  to  110  on  the  same  site  quality#  On 
a per  acre  basis,  assuming  trees  even-aged  and  all  26”  in  diameter,  the 
approximately  50  veneer  trees  would  grow  in  value  about  517  each  year  Ar>d 
the  30  sawtimber  trees  about  $9#  This,  of  course,  is  academic  and  probably 
useless  speculation  as  stands  don't  grow  that  ^my#  Perhaps  the  only 
conclusions  we  can  draw  from  all  this  discussion  on  veneer  trees  are: 

(l)  idiite  oak  should  not  be  left  beyond  26-28”  and  yellow  poplar  and  red 
oak  beyond  24"  for  veneer;  (2)  existing  20-22  inch  sound  healthy  trees  of 
veneer  qxiality  on  good  sites  should  be  left  to  grow  to  veneer  sise  if 
growth  need  not  be  slower  than  15-20  rings  per  inch  and  especially  if  more 
rapid  growth  is  acceptable;  and  (3)  growing  veneer  trees  from  poles  at 
20  or  even  15  rings  to  the  inch  will  return  a very  low  rate  of  interest 


on  the  investment* 


stand  Structure;  Vii'ell—StockBd  Unmanafied  Stands 


The  actual  structure  of  the  fully-stocked  umnariaged  stands  examined 
is  shown  in  tables  21  and  22  and  in  figures  7 and  8.  These  tables  are 
expressed  in  both  the  niunber  of  trees  per  acre  and  in  basal  area  per  acre. 
Table  21  shows  the  number  of  trees  per  acre  by  diameter  classes  for  the 
five  site-tj-pes  which  have  been  recognized  in  this  study.  The  most  striking 
thing  about  the  data  in  table  21  is  that  the  better  sites  shew  a far  greater 
number  of  large  trees.  The  oak-hickory  type  has  no  trees  over  17''.  Number 
of  trees  per  acre  and  diameter  distribution  for  the  mixed  hardwood  type 
varies  according  to  site-types.  The  uneven  diameter  distribution  is  a 

feature  of  these  xmmanaged  stands. 

Table  22  and  figure  7 show  the  structure  of  the  composite  stand  for 

oak-hickory  and  mixed  harchvoods.  Figure  7 again  shows  the  uneven  diameter 
distribution  for  both  types  and  the  abundant  number  of  large  trees  in  the 
mixed  hardwood  type.  Tne  basal  area  of  the  unmanaged  composite  stands 
shown  in  figure  8 emphasizes  even  more  the  uneven  diameter  distribution 
and  the  heavy  proportion  of  basal  area  in  trees  of  26"  and  over  for  mixed 

hardwoods. 

VVhat  then  are  the  characteristics  of  unmanaged  fully-stocked  stands 
as  shown  in  the  preceding  tables  and  figures?  They  have  characteristics 
which  are  not  desirable  in  a managed  stand.  These  are  listed  as  follows: 

1.  The  diameter  distribution  is  uneven.  There  are  too  few  replace- 
ments  in  son®  diainater  classes  and  too  many  in  others. 

2.  Too  much  space  is  occupied  by  the  large  holdover  trees  in  the 

mixed  hardwood  type. 


Table  21>— Dlai.ieter  distribution  of  ivell-^tooked  uninanaced  stands 
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Table  22 Composite  stand  structure  •well-»stock9d  ujicpjia^^ed  stands; 

acre  basis 


O.H.  pole  stand  : 

"O.H.^ 

mixed  stand  : 

LI.H.  mixed 

stand 

D«b»b«  t 

2 4-acre  plots  : 

8 5- 

acre 

plots  : 

10  i- 

acre 

plots 

class  t 

liOm 

t basal  : 

^•C  • 

• 

• 

Basal  : 

No. 

: 

Basal 

trees 

: area  t 

troes  : 

area  : 

trees 

• 

• 

area 

Inches  i 

• S(^«  i't^  s 

• 

• 

jq.  : 

: S 

q.  ft. 

: s 

: 

• 

• 

t 

5 • i 

54 

; 7*4  : 

15 

• 

• 

2.1  : 

16 

t 

2.2 

6 1 

34 

* 6.7  : 

18 

t 

3.5  : 

15 

: 

2.9 

7 i 

38 

t 10.2  : 

18 

t 

4.8  t 

12 

X 

3.2 

8 i 

38 

: 13.3  : 

12 

i 

4.2  : 

13 

X 

. 

CJl 

9 t 

16 

: 7.1  j 

18 

t 

8.0 

10 

X 

4.4  ' 

10  : 

10 

i 5.5  t 

13 

: 

7.1  : 

8 

• 

4.4 

11  I 

6 

s 4.0  t 

18 

• 

• 

11.9  : 

9 

• 

• 

5.9 

12  t 

2 

: 1.6  : 

9 

• 

• 

7.1  : 

7 

• 

• 

5.5 

13  I 

2 

: 1.8  s 

11 

• 

• 

10.1  ; 

8 

• 

• 

7.4 

14  t 

t 1 : 

7 

: t 

7.5  : 

10 

X 

10.7 

15  1 

1 

# • 

• • 

7 

• 

• 

8.6  ; 

6 

X 

7.4 

16  t 

s : 

4 

t 

5.6  : 

6 

X 

8.4 

17  I 

• • 

• • 

1 

1 

1.6  : 

4 

• 

• 

6.3 

18  I 

t 1 

• 

• 

: 

2 

X 

3.5 

19  t 

• • 

• • 

• 

• 

• 

• 

2 

X 

3.9 

20  : 

• • 

# • 

• 

• 

• 

• 

3 

• 

• 

6.6 

21  1 

• • 

# • 

• 

• 

• 

• 

1 

X 

2.4 

22  s 

: i 

: 

: 

1 

X 

2.6 

23  1 

t i 

• 

• 

2 

t 

5.8 

24  I 

i t 

• 

• 

: 

0 

X 

0 

25  t 

t : 

0 

• 

t 

1 

X 

3.4 

26/  1 

t t 

: : 

• 

• 

• 

• 

i 

t 

2 

X 

X 

10.0 

55 


3*  The  stands  probably  have  too  high  a basal  area  to  take  full 
advantage  of  the  growing  capacity  of  the  site,  i«e*,  place 
good  growth  on  the  best  trees.  Some  of  the  stands  are  going 
backward  and  suffering  mortality  loss  and  some  had  a negative 
growth* 

4*  Too  much  of  the  growing  capacity  of  the  site  is  wasted  on 
short  boled,  poorly  formed  and  poor  risk  trees* 

5*  The  wood  is  of  rather  low  density  and  quality  because  of  the 
progressively  narrower  growth  rings* 

6*  The  species  composition  could  be  improved  by  further  elimination  ' 
of  such  species  as  hickory,  black  gum  and  hard  maple,  but  in 

general  species  composition  is  more  satisfactory  than  diameter 

I 

distribution,  basal  area  and  stocking* 

With  the  foregoing  data  and  conclusions  at  hand,  it  is  desirable  and 
logical  that  an  attempt  be  made  to  set  up  an  “ideal”  stand*  This  would 
be  a hypothetical  stand*  A real  ideal  stand  could  be  realized  only  by 
management  over  many  years.  The  following  section  is  devoted  to  a descrip- 
tion of  stemd  structure  for  such  an  optimum  stand.  It  is  realized  that 
this  is  based  on  some  assumptions  -wdiich  would  be  ii!5)ossible  to  pro'/e  at 
this  time*  Judgment'  of  correct  diameter  distribution  is  especially  weak* 
However,  it  is  consistent  with  the  data  here  presented,  and  I believe  it 
is  a reasonable  and  desirable  management  goal  until  we  Have  more  adequate 
information  obtained  from  actvial  management  practice* 
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oTAI'ID  STRuCTURt:;  "IDEAL”  I/IA2IAGED  STAMDS 


The  term  "ideal"  stand  is  used  to  designate  that  stand  which,  on 
the  basis  of  the  present  evidence,  seems  to  fulfill  the  requireii»nts  of 
an  uneven-aged  stand  with  optimum  stocking.  It  is  one  of  several  that 
might  be  set  up,  but  it  seems  approximately  harmonious  with  the  evidence 
on  basal  area,  volume,  diameter  distribution,  species  composition,  and 
economic  maturity  by  site-types. 

The  species  composition  of  an  "ideal"  managed  stand  should  consist 
of  the  best  and  most  valuable  species  which  are  ecologically  suited  to 
the  particular  site-type.  The  diameter  distribution  should  be  fairly 
even  and  with  a continual  reserve  of  small  trees  in  lower  diameter  classes 
which  will  allow  for  necessary  improvement  cutting  and  insure  a continual 
production  of  harvest  tjpe  trees  at  maturity.  In  a stand  with  optimum 
stocking  the  number  of  trees,  basal  area,  and  volume  should  be  just  right 
to  insure  that  the  full  growth  potential  of  the  site  is  placed  on  the 
best  trees.  Such  a stand  would  be  fully-stoclced  but  by  the  correct  tree 

i 

sizes  and  diameter  distribution,  so  as  to  take  full  advantage  of  the 
growth  characteristics  of  the  stand  and  the  economic  maturity  of  individual 
trees.  The  aim  would  be  to  place  the  growth  potential  of  the  site  on  trees 
of  the  best  species,  form,  and  bole  length.  This  growth  would  also  be 
high  quality  because  of  the  uniformly  fast  growth  rate. 

The  data  on  the  unmanaged  stands  has  shown  conclusively  that  "ideal" 
stand  structure  must  vary  by  site.  Five  site  breakdowns  have  been  set  up 
in  this  study.  Actually  there  are  many  more,  and  in  prectice  others  nay 
be  found.  However,  for  practical  purposes  it  is  suggested  that  these  five 
are  about  as  wide  a range  as  forest  managers  could  handle  at  the  present 
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time  in  the  oentral  hardwood  region.  It  is  also  recognized  that  these  ,1 

sites  will  be  different  in  different  regions.  The  five  here  defined  apply  j |j 
fairly  well  to  the  uplands  of  southern  Illinois.  |||jjj 

Figure  9 gives  the  form  of  the  ’’ideal”  stocking  curve  by  the  five  jl 

— — I,:;  j |!, 

sites  which  have  been  defined.  It  is  apparent  that  the  growth  rate 

determines  the  slope  of  the,  individual  diameter  distribution  curves.  ,!l;j 

-i  : 

Grovrth  rate  varies  by  site  because  both  diameter  grorrth  and  merchantable  j, 

height  is  greater  on  better  sites.  It  has  already  been  shown  that  on  goou  |i| 

sites  trees  over  about  EO— 22”  d.b.h.  may  not  increase  in  stumpage  value  j| 

per  thousand  and  also  that  in  uneven— aged  well— stocked  stands  their  removal  ji  j 
will  usually  result  in  an  increased  growth  and  value  for  the  whole  stand.  | 

'V' 

However,  this  top  limit  of  diareter  will  vary  by  sites  and  this  corresponds  | 

4 = ^ I: 

to  the  form  of  diameter  distribution  curves  as  shown  in  figure  9.  | 

Table  23  gives  the  assumed  “ideal”  basal  area  which  will  be  used  as  I 

a goal  for  a well  managed  stand.  This  varies  by  the  five  site-types.  ij 

This  assumed  value  is  a reasonable  assumption  based  on  indications  from  I 

the  present  data.  It  also  matches,  as  it  must,  the  “ideal”  stand  structure  j 

shown  in  figure  10  and  figure  11.  These  “ideal”  stands  are  based  on  the  | 

concept  of  tree  volume  and  value  maturity,  as  already  discussed,  and  on  | 

the  necessity  for  a rather  even  diameter  distribution  so  that  replacements  I 

! 

will  be  provided  all  along  the  line  in  an  uneven-aged  stand.  Figure  11  | 

shows  high  basal  areas  in  those  diameters  where  value  is  increasing  at  j 

the  greatest  rate,  that  is,  from  about  11  to  18“  on  the  better  sites.  The  j 
assumed  “ideal"  basal  areas  correspond  well  with  the  actual  basal  areas  | 

in  their  relationship  to  site  quality.  The  “ideal"  basal  area  for  the  | 

poorer  sites  has  been  reduced  from  the  actual  more  than  for  the  better  sites. 
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Form  of  Proposed  "Ideal”  Diameter  Distribution  Curves  by  Type-Sites 
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Actual  ''Ideal"  Diameter  Distribution  Curves  of  Uneven-aged  Stands  by  Type-Sites 


D*b*h«  inches 


D.b#h*  inches 
Figure  11 


Thiere  were  indications  in  the  that  the  poorer  lites  v/ero  relatively 

more  heavily  stooljed  than  the  better  sites*  Tliere  is  no  doubt  thiat  this 
approach  to  ’’ideal”  stand  structure  by  separation  of  sites  is  a sound  one* 

It  allows  representation  of  the  timber  carrying  capacity  or  growth  potential 
of  the  sites*  The  calculated  growth,  voliune  and  basal  area  will  vary 
greatly,  just  as  it  did  for  the  actual  umoenaged  stands* 

The  complete  structure  of  tl;e  composite  ’’ideal”  stand  by  site-types 
is  shown  in  table  24*  A part  of  the  basis  for  the  calculations  in  this 
table  are  given  in  table  25*  Table  24  gives  the  basal  area  and  n^imber 
of  trees  per  acre  by  diameter  classes  for  each  of  the  five  site-types*  It 
shows  the  total  number  of  trees  per  acre  and  the  total  basal  area  per  acre** 

It  gives  the  mean  ’’ideal”  merchantable  height  which  might  he  expected  from 
well  managed  stands*  Th^se  merchantable  heights  are  in  line  with  those 
already  obtained  and  represent  what  might  be  expected  if  the  poorer  individu- 
als were  removed  and  the  better  individuals  encouraged*  The  ” ideal”  volumes 
by  site- types  were  actually  calculated  from  the  stand  tables  and  merchantable 
heights  as  given  in  table  24*  The  mean  ’’ideal”  gro^rth  was  calculated  from 
the  scone  table,  malcing  the  reasonable  growth  assumptions  shown  in  table  26* 
Note  from  table  24  that  volume  increases  from  2600  bd*  ft*  per  acre  on 
the  poorest  site  to  over  11,000  on  the  very  best  site,  growth  increases 
from  150  bd*  ft*  per  acre  per  year  to  640*  Except  for  the  poorest  oalcyhickory 
site,  these  ” ideal"  growths  are  all  considerably  greater  than  actual  growth 
which  is  given  in  table  5*  The  chief  point,  however,  is  that  in  an  "ideal" 
or  managed  stand  growth  would  be  placed  on  the  best  individuals,  axki  all 
wotild  be  usable  high  quality  growth* 
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Site-type 

class 


..H.  90/ 
iJ.H.  81-89 
70-30 
O.H.  65-75 
O.R.  less  65 


l-ean 
nrt*  ht* 
actual 
, trees 


i-sA 

li 


Actual  mean  * 

diameter  gro\vth  s 

sawtimber  trees  s 

; 10  years  ~i  Years  for 
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loean  f^ro^'rth 
dominants  • 
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1 inch  i^^^ro^vth 
Years  . 


’i  Uiametor  growth  used  to  calculate  growth  in 


table  24» 


Assumed  growth 
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’’ideal’*  stand. 
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’’Ideal”  cu.  ft.  growth  has  not  been  calculated.  Total  cu.  ft.  current 
growth  represents  the  growth  potential  of  the  site,  and  it  would  not  var> 
significantly  whetlier  stocking  was  optir.um  or  whether  stands  were  over- 
stocked. It  would  be  wood  material,  but  much  of  it  would  be  placed  on 
’’wolf”  trees,  defective  trees,  limbs,  and  other  places  where  it  could  not 
be  used  except  for  fuelwood.  Table  5 sho^vs  the  mercliantable  cu.  ft.  volume 
growth  found  for  the  five  sites. 

At  first  glance  it  may  appear  that  the  total  number  of  trees  per  acre 
in  table  24  does  not  differ  greatly  for  the  five  site-types.  The  reason 
for  this  is  that  these  differences  occur  in  the  larger  sizes.  For  exai;?)le, 
the  best  site-type  has  five  17-inch  trees  per  acre  while  the  poorest  has 
only  one.  The  relative  basal  area  differences  is  a better  measure  of  the 
site-types  than  number  of  trees. 

If  trees  larger  tlian  shown  in  table  24  are  to  be  grown  on  the  various 
sites,  it  is  obvious  from  this  table  and  from  figures  10  and  11  that  either 
the  basal  would  have  to  be  considerably  more  or  that  some  sacrifice  would 
have  to  bo  made  in  smaller  diameter  classes.  It  is  not  oelieved  on  the 
basis  of  evidence  presented  that  larger  basal  areas  are  desirable  on  the 
sites  encountered  in  this  study.  Therefore,  the  trees  in  the  smaller 
diameter  classes  would  have  to  be  sacrificed.  From  the  standpoint  of  the 
whole  stand,  it  is  difficult  to  see  just  where  this  sacrifice  might  bo 
nmde.  It  has  been  shown  that  trees  from  16  to  19”  are  making  the  most  rapid 
value  increment.  Trees  in  the  ingrowth  class  also  make  very  largo  qxianti- 
tative  board  foot  contributions  to  the  stand.  Perhaps  some  trees  in  the 
class  from  12  to  15**  could  be  sacrificed  to  melee  space  for  more  largo  trees 
in  case  a convenient  furniture  veneer  market  existed  and  the  site  was 


- 68  - 


suitable  for  growing  high  quality  veneer  logs.  It  requires  over  three 
13”  trees  to  equal  the  basal  area  of  one  E6”  tree.  In  the  light  of  the 
previous  discussion  on  furniture  veneer  brees  there  is  considerable  ques- 
tion regarding  the  economics  of  growing  26”  from  pole  sizes  at  the  slow 
growth  rate  desired  by  veneer  manufacturers.  As  already  stated,  existing 
yeaoer  quality  trees  of  20-22  inches  may  v^ell  be  left  to  grow  24”  or  26” 
(white  oalc)  to  obtain  maximum  veneer  prices. 

Table  26  presents  a hypothetical  ’’veneer”  or  premium  sa'wtimber  stand 
with  a rotation  of  about  175  years  on  a 90/  foot  site-type.  Figure  12 
shows  the  basal  area  distribution  of  suoh  a stand.  This  should  be  compared 
to  table  24  and  figure  11  to  see  the  contract  between  these  two  types  of 
stands.  Both  are  unevei^-aged,  but  one  has  a 175  year  rotation  and  the  other 
about  an  85  year  rotation.  The  ’’veneer”  stand  sacrifices  trees  from  the 
10  through  the  17  inch  class  for  an  increase  in  basal  area  from  the  19 
through  the  27  inch  classes.  From  17  inches  d.b.h.  the  basal  area  rises 
sharply.  Jhe  volume  of  the  ”veneer”  stand  is  1.8  times  as  much, but  the 
board  foot  growth  per  acre  per  year  is  only  0.7  times  the  corresponding 
amounts  for  the  ’’ideal”  sawtimber  stand.  Another  point,  so  far  only  touched 
upon  in  this  report,  is  that  the  uniformly  fast  growing  hardwoods  will  be 
of  much  higher  density  and  quality  for  lumber  products  than  slow  growing 
trees  in  a more  heavily  stocked  stand. 

It  is  clear  that  a fully-stocked  forest  stand  cannot  contain  a nxzmber 
of  trees  over  20  or  21”  in  diameter  (on  the  best  sites)  without  sacrificing 
growth  on  smaller  diameter  classes.  It  is  up  to  the  forest  manager  to  do 
some  careful  figuring  before  leaving  suoh  large  trees  at  the  expense  of 


- 69 


Table  26 •--Hypothetical  stand  with  harvest  objective  of  furniture  voneer  trees; 

zr~ 

assuminj^  constant  g;roi’rbh  of  1 inch  in  digneter  every  7 years;  9CV  foot  site 
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Basal  Area  Curve  of  hypothetical  Furniture  Veneer  or  Large  Sawlog  Stand; 


D«b«h*  inches 


grovfth  of  the  whole  stand,  or  by  sacrificing  basal  area  of  trees  of 
smaller  diameters.  For  the  production  of  sawlogs  there  certainly  is 
no  justification  for  increasing  the  basal  area  of  trees  over  21’*  at  the 
expense  of  trees  from  16  to  19".  If  trees  grown  at  a uniformly  fast 
rate  for  sawlogs  can  be  ** converted"  to  veneer  trees  by  letting  them  grow 
another  4 to  6",  this  would  bo  good  business.  For  sawlogs  alone  the  data 
and  discussion  presented  tend  to  show  that  there  is  no  justiiioation  for 
leaving  any  trees  larger  than  about  21"  on  the  best  sites  and  not  larger 

than  17"  on  the  poorer  sites. 

CONGLUSIOi'3^ 

The  following  brief  numbered  statements  are  the  chief  and  most 
significant  Conclusions  of  this  study.  The  large  amount  of  data  in  the 
tables  gives  related  facts  and  supporting  detailed  information  for  these 

main  conclusions# 

1.  Stands  studied  were  the  best  that  could  be  found.  They  wore 
approxiJMLtely  fully-stocked  forests  but  unmanaged.  Stands  with 
optim\in  stocking  for  sawtimber  production  wore  not  located  and 
the  stands  studied  were  most  valuable  in  showing  principles 
rather  than  acting  as  patterns  to  be  copied.  A distinction  is 
rade  between  fully-stocked  and  optimum  stocked  stands. 

2.  Analysis  of  data  showed  that  from  the  standpoint  of  obtaining 

quality  board  foot  growth  per  acre  per  year  the  stands 

were  overstocked. 

3.  The  data  showed  that  there  axe  great  differences  of  site  carry- 
ing capacity  between  the  mixed  hardwoods  and  oato-hiokory  types 
and  between  site  classes  within  types. 
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4.  On  the  basis  of  data  obtained,  five  site-type  classes  ivere 
distinguished  and  identified  by  the  height  of  the  dominant 
trees  (after  height  grovfth  had  virtually  ceased).  These  five 
site-types  are  closely  correlated  with  site  index  stand  volume, 
basal  area,  gro-^h,  and  tree  size.  They  are  proposed  as  working 
site-types  to  be  recognized  in  management. 

5.  The  diameter  distribution  of  plots  studied  was  similar  to  uneven- 
aged  stands  but  some  plots  tended  to  be  even-aged  plus  or  minus 
20  years.  The  majority  of  the  stands  were  two-aged  or  uneven- 
aged.  The  large  effect  of  site  overshadowed  differences  in  tree 
size,  stand  volume,  or  basal  area  due  to  age. 

6.  Stands  are  now  overstocked  thrpugh  closing- in  and  leveling  off 
of  growth  of  individual  trees  in  the  unmanaged  and  uncut  (since 

about  1895)  forests. 

7.  Species  composition  could  be  iii?)roved  by  reduction  of  scarlet 
oak,  black  gum,  and  hickory  in  sawtimber  sizes  and  by  increasing 
white  oak  and  yellow  poplar.  Pole  sizes  in  mixed  hardwoods  corw 
tained  too  much  hard  maple  and  hickory,  and  too  little  yollan 
poplar  and  white  oak. 

8.  There  is  a consistent  relationship  by  site-types  between  stand 
voluias,  basal  area,  growth  and  site  index.  For  fully-stocked 
stands  cubic  growth  and  volume  may  be  estimated  from  the  basal 
area,  if  the  site  is  identified.  The  ratios  given  would  probably 
apply  about  as  well  to  managed  optimum  stocked  stands. 

9.  Diameter  growth  of  the  trees  studied  is  highly  correlated  with 
crown  class.  Within  crown  classes  there  is  little  or  no 
correlation  between  diameter  growth  and  diameter,  as  sudh. 


10*  The  ratio  between  diaineter  grovrth  and  diameter  for  different 
crown  classes  is  a constant,  about  10.  This  shows  tliat  any 
given  troe  has  tended  to  stay  in  about  the  same  crown  class 
throughout  most  of  the  life  of  tiie  stand. 

11.  In  the  fully-stocked  unmanaged  stands  individual  dominant  and 

co-dominant  trees  over  13.5“  d.b.h.  are  growing  less  board  feet 
per  tree  per  year  for  each  successive  2 inch  diameter  period* 

This  is  a result  of  increased  competition  and  closing- in  of  the 
stand.  It  is  the  strongest  evidence  that  the  stands  studied 
are  overstocked  from  the  standpoint  of  board  foot  grawth  on  the 
best  trees.  An  exaii?)le  is  given  of  a 9“  white  oak  aged  80  years 
which  illustrates  the  principle* 

12*  From  the  standpoint  of  volume  alone  growth  on  2*5  to  three  11-13 
inch  trees,  if  released,  will  equal  or  exceed  the  growth  on  one 
20-26  inch  tree  plus  the  former  grovvth  of  the  smaller  trees* 

Trees  on  the  better  mixed  hardwoods  sites  have  reached  volume 
maturity  when  about  20-22"  d.b*h*  On  poorer  sites  it  would  be 
correspondingly  less* 

13*  On  the  basis  of  board  foot  volume  growth  in  uneven-aged  stands 
in  relation  to  basal  area  occiipied,  trees  of  even  20  inches 
make  a poor  showing  in  relation  to  smaller  trees* 

14*  Considering  log  grades  alone  and  using  current  log  prices  by 
grades,  the  value  per  thousand  board  feet  of  logs  or  stumpage 
shows  the  greatest  value  increment  in  the  period  16  to  19  inches 
d*b*h*  of  the  tree*  At  about  19  inches  the  value  per  U levels 

off. 
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15.  Luinl)er  value  per  based  on  grade  recovery  increases  with 
tree  size  beyond  19  inches  d#b«h«  and  up  to  30  inches  or  more# 

Tliis  added  value  of  lumber  recovered  should  be,  but  often  is 
not,  reflected  in  value  of  the  stumpage  based  on  log  grades. 

16.  Based  on  assumed  constant  diameter  grovvth  of  individual  trees 
from  11  to  30  inches  d.b.h.  the  steepness  of  the  stumpage  and 
lumber  value  curves  is  greatest  from  16  to  19  inches  d.b.h. 

After  about  that  point  the  steepness  of  the  basal  area  curve 
is  greater  than  the  growth  or  value  curves. 

17.  Simple  interest  earned  from  such  constant  diameter  grovrth  trees 
falls  below  3 percent  at  20  inches  on  the  best  site  and  below 

2 percent  at  21  inches  on  medium  and  poor  sites. 

18.  On  constant  diameter  growth  trees  the  relation  between  board 
foot  growth  and  basal  area  is  the  same  as  that  between  the 
perimeter  and  the  area  of  a circle.  Comparing  a 19  and  30  inch 
tree  on  the  best  site,  the  yearly  board  foot  growth  is  1.6  times 
greater  on  the  larger  tree,  but  basal  area  is  2.5  times  greater. 

19.  If  replacements  are  available  for  trees  cut,  as  in  an  uneven- 
aged  managed  stand,  the  simple  interest  of  about  1.5^  earned 
by  30  inch  trees  on  good  sites  can  be  converted  into  a 3 or  4 
percent  earning  by  putting  the  extra  growth  on  15  to  19  inch  trees. 

20.  All  the  present  data  combined  place  economic  maturity  of  sawtimber 
trees  of  good  species  at  about  20—21  inches  on  the  better  sites 
and  17  inches  on  tlie  poorer  sites.  This  is  based  on  volume  growth 
as  related  to  stand  growth,  value  of  the  growth,  and  interest 
earned  by  grcwrth. 
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21.  The  conclusions  regarding  furniture  veneer  trees  are  as  follows:  j||j 

(a)  white  oak  should  not  be  grown  beyond  28”  d.b.h.  and  yellow  ^ 

poplar  and  red  oak  beyond  24”  for  veneeri  (b)  existing  20-22 
inch  sound  healthy  trees  of  veneer  quality  on  good  sites  should  i,, 

be  left  to  grow  to  veneer  size  if  growth  need  not  be  slower  tlian 
15-20  rings  per  inch  and  especially  if  more  rapid  growth  is  | 

’ accep  table j and  (c)  growing  veneer  trees  from  poles  at  20  or  even  |j 

15  rings  to  the  inch  will  return  a very  lov/  rate  of  interest  on  ; 

the  investment*  111 

22*  A study  of  the  structure  of  the  fully-stocked  unmanaged  stands 

shows  some  of  the  undesirable  features  and  weaknesses  of  such 
stands*  These  are  listed  in  the  text* 

23*  Five  "ideal”  managed  stands  are  set  up,  one  for  each  of  the  five 
site-types  already  explained.  The  hypothetical  stand  values 
include  number  of  trees  per  acre,  diameter  distri oution,  merchant- 
able height,  basal  area,  volume,  and  growth.  They  are  proposed 
• as  temporary  goals  of  management  for  sawtimber  until  bettor  data 
are  obtained  through  actual  management  of  experimental  stands* 

The  key  ideas  are  that  basal  areas  must  be  adjusted  or  reduced 

I 

mainly  by  the  elimination  of  the  largest  trees,  diameter  distribu^ 
tion  should  be  evened  up,  merchantable  heights  must  be  increased 
by  elimination  of  the  poorer  trees,  and  carrying  capacity  of  site-  ^ 
types  considered  as  an  essential  factor  in  management  plans* 

li 

,1 

24*  A hypothetical  stand  for  furniture  veneer  or  very  long  rotation 

sawtimber  is  set  up  and  compared  with  the  proposed  "ideal”  sawtimber 
stand* 
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RECOMMENDATIONS 


These  recommendations  are  given  as  guides  for  converting  the  upland 
forests  of  southern  Illinois  from  an  unmanaged  to  a managed  condition* 

A managed  condition  includes  optimum  stocking  and  basal  area  for  gronivth 
of  pi’oducts  desired,  proper  diameter  distribution  and  species  composition, 
and  individual  trees  of  maximum  merchantable  height  and  quality  of  form* 
fhe  principle  of  recognized  site-type  carrying  capacity  is  an  essential 
feature  of  the  following  recommendations  based  mostly  on  data  from  this 

li 

study  but  in  small  part  on  another  study  already  completed* 

1*  The  unmanaged  stands  should  have  one  or  more  improvement  cuts 
to  eliminate  all  culls  and  all  trees  with  a poor  future  because 
of  defects  or  poor  form* 

2*  In  mixed  hardwood  stands  discriminate  against  black  gum  and  all 
except  the  very  best  hickory*  Watch  scarlet  oak  carefully  for 
poor  quality  and  defect  and  keep  it  to  a short  rotation*  Among 
pole  sized  trees  discriminate  especially  against  hard  maple, 
beech,  hickory,  and  sassafras.  Favor  yellow  poplar,  white  oak, 
northern  red  oak,  black  oak,  and  well-formed  individuals  of 
black  walnut,  black  cherry,  and  vdiite  ash* 

3*  In  oak-hickory  stands  discriminate  against  hickory  and  blackjack 
oak*  Favor  white  oak  and  black  oak  on  the  better  sites  and  blaok 
oak,  southern  red  oak,  and  post  oak  on  the  poorer  sites*  Flavor 
scarlet  oak  only  as  a short  rotation  species* 

7?  Minckler,  L*  S*,  Fassnacht,  D*  L*,  and  Train,  R*  K*  1948*  Growth 

and  species  evaluation  of  some  unmanaged  upland  hardwoods  in  southern 
Illinois*  Tech*  Paper  No*  110*  Central  States  Forest  Exp*  Sta* 


4,  Recognize  site-types  as  an  essential  basis  for  management* 

Ihe  five  site-types  used  in  this  report  are  logical  for  the 
hilly  uplands  of  southern  Illinois  but  others  may  be  better 
adapted  to  different  regions* 

5*  Gradually  bring  unmanaged  stands  to  a managed  condition  according 
to  the  tentative  site-type  management  goals  set  up  in  table  24 
of  this  report*  This  may  involve  either  a reduction  of  stocking 
(as  in  the  case  of  most  of  the  plots  studied)  or  a building  up 
of  stocking  to  the  optimum  for  the  site* 

C*  If  stands  are  fully- stoc Iced  or  overstocked,  improve  the  stand  and 
reduce  the  basal  area  by  the  following  types  of  cutting: 

(a)  improvement  out,  (b)  cut  to  improve  species  composition, 

(c)  cut  of  trees  larger  than  maturity  limit  for  site,  and 

(d)  cut  of  short-boled  trees.  If  further  reduction  is  needed, 
make  cut  to  improve  diameter  distribution*  In  most  cases,  diameter 
distribution  correction  will  require  at  least  four  or  five  cutting 
cycles* 

7*  If  stands  are  understocked,  make  rehabilitation  out  to  eliminate 
all  undesirable  elements,  make  provision  for  reproduction  if 
needed,  and  wait  for  growth  to  build  stocking  to  optimum  for  site, 
making  thinnings  and  improvement  cuts  as  required*  The  rehabilita- 
tion cut  should  include  (a)  culls  of  all  sizes,  (b)  poor  future 
trees  due  to  defect  or  form,  (c)  mature  trees  which  are  competing 
with  desirable  smaller  timber  or  reproduction,  and  (d)  the  worst 
of  the  poor  species  and  short-boled  trees*  It  is  better  to  reduce 
basal  area  considerably  below  optimum  than  to  have  the  site 
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occupied  by  worthless  or  poor  future  trees.  In  hard-wood  forests 
■which  are  not  overstocked  and  -which  are  protected  from  fire  and 
livestock,  reproduction  is  characteristically  plentiful. 

8.  Diameter  distribution  should  be  gradually  corrected  over  a fairly 
long  period  of  time  by  discrimination  against  overstocked 
diameter  classes. 

9.  Cutting  cycles  should  be  governed  by  operable  cut  SLid  growth. 

The  basal  area  will  fluctuate  below  and  above  the  optimum,  depend- 
ing upon  the  intensity  of  the  cut.  On  the  better  sites  the  basal 
area  should  not  be  reduced  by  catting  more  than  15  below  optimum 
or  allowed  to  grow  more  than  10  above  optimum.  On  the  poorer  sites 
this  range  should  be  held  to  10  below  and  5 above. 

Assuming  a certain  operable  cut,  growth  (site  quality)  will 
determine  length  of  cutting  cycle.  For  example,  a reduction  of 
10  in  basal  area  taken  in  economically  mature  trees  on  the  better 
site-t^TC^s  would  be  about  1500  bd.  ft.  Int.  According  to  table  24 
the  best  site  would  re-grow  this  in  a little  over  two  years,  the 
next  best  in  about  three  years,  etc.  On  the  best  site  a one-year 
cutting  cycle  could  remove  650  bd.  ft.  per  acre  each  cut.  On  the 
poorest  site  a four-year  cycle  would  be  required  for  a 600  bd.  ft. 
cut. 

10.  The  recommendation  on  limits  of  tree  maturity  are  included  in  the 
"ideal"  stand  in  table  24.  This  is  based  on  growth  in  relation 
to  the  remainder  of  the  stand  and  quality  of  that  growth.  Sawtimber 
tree  economic  maturity  is  stated  to  be  from  17  to  21  inches  d.b.h., 
depending  upon  site-typel  Existing  high  quality  furniture  veneer 
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trees  of  20-22”  d.b.h.  may  be  left  to  26-28"  d.b.h,  for  wiiite 
oalc  and  24”  for  yellow  poplar  and  red  oak,  if  gro^vth  rate 
need  not  be  slo‘i\'er  than  16-20  rings  to  the  inch* 

11.  The  forest  manager  should  govern  quality  and  texture  of  timber 
grown  by  management  practices.  The  "ideal”  stands  set  up,  and 
the  application  of  the  principles  governing  cutting  intensity 
and  cutting  cycles  discussed  above,  should  result  in  approxi- 
mately uniform  growth  rings  throughout  the  life  of  sawtimbor 
sized  trees  until  they  are  cut. 

12.  Finally,  it  is  re contended  that  the  continuous  inventory  system 
of  control  be  adopted  as  a necessary  tool  of  intensive  manage- 
ment. iVithout  inventories  including  species,  d.b.h.,  and 
merchantable  height,  the  attainment  of  the  optimum  stand  structure 
and  naximum  quality  growth  is  impossible,  or  at  best  largely 
guesswork.  On  tracts  up  to  about  40  acres  a 100  percent  inventory 
is  best  and  probably  the  cheapest  in  the  long  run.  On  larger 
tracts  a sound  and  adequate  system  of  sampling  would  be  satis- 
factory. Inventories  should  be  made  before  each  cut  and  may 
sometimes  be  combined  with  marking  and  a out  and  leave  tally. 
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Appendix  Table  1.  Sainple  Jield  Data  Sheet 


..c._ 

jct 


^ast 


Sniall  plot  - l/lO  A, 
Slope  % 20 


■st  type 


CBJECTIVt;  SThDY 


Field  work  by;  Linokler  & Train  ^ te  10/2 4/ ^7 
Topographic  position  V^ole  of  short  s^otg 


History  Zissentially  virrjiri  stands  no  cuttin£ 
or  recent  fires 


Appendix  Table  3* 


Form  Classes  Used  for 


Calculations 
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Used  following  volume  tables;  all  board  foot  volumes 

International  4- inch 

Sawtljnber  volume,  bd.  ft.  Tables  for  Sstimstine  ooard- 

Foot  Vol'une  of  Timber,  by 
Cleinent  L^esavage  and  James 
Girard* 

Total  volume,  ou.  ft.  Tables  for  Sstimatinj,  Cubic- 

Foot  Volume  of  Timber,  by  <^lement 
ijesavage,  Occ»  Paper  Uo*  111, 
Southern  Forest  lilxp*  Sta* 

/•>  As  defined  in  the  above  two  publications. 


Appendix  Table  4«  Ye  lues  Used  for  Projecting  Ijerchaiitable  Heigiits 

into  the  Past/l 
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/\  Tal-cen  from  curves  of  estimated  I-t*  . t*  in  4— Pt*  lengths  {to 
4 inch  top  for  poles)  over  U*3.H*  inches. 


/Z  Sawtimber  lit.  Ht.  by  half-log  lengths  showed  no  relation  to 
D.3#H.  except  that  no  11  inch  tree  had  over  2 15-ft.  logs. 
Only  one  tree  had  over  1-^  logs. 
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Appendix  Table  8*  Site  Descriptions  of  Plots 
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Easterly  tract  ’ 70 

5 mi#  S1iY»  Carbondale; 
asterly  tract  ^ 75 

5 ml,  SW, Carbondale  , 
Kobinson  tract  5 mi*^  90 
NVY  West  Vlentyt 
Cat  one  tract  3 mi* 

W Cobden 
Shawnee  l/,  F*' 


Never  cut  heavily, 
I No  cutting  for  at 
j least  60  yrs« 


vTiiTon  * 3 Yfoods 


Karbor*3  Ridge 


ab»Hiokory  l^e 


South 


25 


Lower  slope 


South 

east 


10  I ft  at  ridge  top 


Never  cut  heavily# 
No  cutting  for  at 
least  50  yrs# 


Shawnee  N.  F. 
East  Stone fort 


No  cutting  for  at 
least  50 


^ion  State  r’orest 


South 


20 


Lower  spur  ridge 


Lower  spur  ridge 


17 


.dge  €aid  upper 

ii2] 

Ridge  and  upper 
slope 

Ld^e  slope 
Very  roc: 
j Flat  I Ridge  top 


Partially  out  50- 
60  yrs»  ago 
Partially  out 
1890-95 

^rtially  cut  aboi 
40-50  yrs*  ago 
Partially  out  ab( 

1890-1900 

Jo  cutting  for 
^east  50-60  vrs# 
No  cutting  for  at 
least  50-60  yrs# 


^ ! South 

west 


40  H)per  slope 


Never  out  heavily. 
No  cutting  for  at 
least  60  -yrs# 

Partial  outting 
1890-1900 


[West  Kaskaskia 
Hiolctown 

KasJcaskia  Minimum 
Cutting  demons tratiol 
Kaskaskia  "Go 
Farm  Woods 
Kaskaskia  "Good 
Farm  Woods 
Kaskas 
Seot 

15  mi#  north 

^ute^l45* 

[Wilson's  Woods 
Karber's  Ridge 


Kaskas] 
Fowler  tract 


Appendix  Table  ?•  Sample  Calculation;  Individual  Tree  Grovrtih 

by  Diameter  Class  Periods 


Speoies  lit* 

• height 

Inches^  Lo^s 


Blaok 

oak 


II 

Lisans 


17.9  I 

! 

18.9  ! 
17.0  I 

16.2  j 

17.3  i 
17.6  I 

17.5 

16.5 


Rin^s  per  radial  inch 
I next 

Outside  I inside j Third 

inch  I inch  inch 

fwo.  years  for  2- inch 

1 d iamete  r chanp;e 

I 

! 10  I 9 i 6 

la  I 8 I 7 


11  ! 10 


17.6 

li  1 

i 

17  1 

I 1 

1 12  : 

9 

16.8 

pi 

1 8 

1 7 

7 

14,7 

3 

! 17 

! 11 

9 

15.4 

li 

i 17 

i-io. 

8 

if 

— r 

13 

i ^ 

^ 8 

D.3.H. 

lit.  Ht. 

Volume 

Inches 

Lofi* 

! 

udi  .1^. 

Growth 


Growth 


■■,1  - 

•I'l 


",  W 


t . . , 


.’  T,S  , Vk 


r " ! ’‘V 


'jti' 


■ -<t/:V':  ..'ilLt  J’iL^  '*  ■'■  i ' ' . --r.  -*.  


' ' ' ■ ■■«V  • • ' '.M  \ 'M:i^ 


%m:M 

f,.  vt'  Fi 


■i'  ■)(*:  "Y' 

'■•'^  .''4?'  i ’."'^ 


Vi, 


1 


<■■■’.  ' ■••vaV'  :■* 

'.:■  ' -:;s> 


, If 


■'4 


;'^!t 


' M 


, .-ji  Aw  * , A ’'  '.  ■■  ' -•  ‘ ' ...  >.., 


. "S 


, t •>KTriTV 


1.’ '«,».  ..  ♦.  fi  • . ' ^■^il\l^^.''  j[  -.' 

5 ^ ;,v.*^^|,,.y,  ', 

y'A 


'',Vv*P  it'V*' 


■ iV* ''.iiiuM  ’ 


K'f,,,Fak 


Eli 


■ >■•'.  i.;r  'VV  '■'* 

* ' ‘ '^11 . " rt  -a^'.  ^ 

; ■'  Vi?r.t.  1^ 


<-.'  Jilt 


)l : 


Appendix  Table  9.  Forest  Products  Laboratory  Log  Grades 
Specifications  for  Grading  Hardwood  Sawlogs  in  the  Central  States 
Requirements  for  the  three  best  faces 


Log 

grade 


Log 

diameter 


Posi- 

tion 

of 

log 


Log 

length 


Clear  cuttings 
ivlaxi-: 


2/ 


:i.iinimvmi 
: portion 
: of  log 
s length 


: 

j Allow- : All ow- 
able  t able 


mum  ; Mini- i sweep  : cull 
nurw:  mum  : t 

ber  ;leng:th;  i 


Inches 


Feet 


t : 

Feet  ! Per  oei±  t Ber  cent 


1 

t 

13-16 

; Butt 

0 

.) 

t 

7 

t) 

0 

t 

16-19 

«) 

) 10/ 

:)  6/6 

0 

2 : 

5 

:)  15 

:)  40 

t 

20/ 

:)  Any 

) 

0 

0 

3 

>) 

0 

2 

t 

1 

10 

t 

.) 

10/ 

t 5/6 

s 

0 

2 • . 

7 

i) 

h ,/ 

t 

11/ 

.) 

lO&ll 

* ) 2/3 

:) 

0 

:)  30 

:)  sol/ 

t 

11/ 

t)  Any 

12/ 

0 ^ 

• 

• 

3 i) 

3 

0 

t 

12/ 

0 

8 & 9 

: 3/4 

: 

2 0 

0 

; ^ 

3 

1 

t 

V 

t 

t Any 

8/ 

• 

t - 

• 

m 

s 

- : 

- 

t 

• * 

: 66-2/3^ 

1/  Ho.  1 logs  degraded  beoause  of  oull  deductions  will  permit 
60  percent  cull* 


^ Definitions  j 

Cutting*  - That  clear  portion  of  any  face  of  a log  ex- 
tending for  the  entire  face  width  either  be- 
tween the  end  of  the  log  and  a defect,  or  be- 
tween defects* 


Face*  - One-fourth  of  the  circumference  of  the  log,  longi- 
~ tudinally,  as  viewed  by  the  grader* 

Defect*  — Any  irregularity  or  inqperfection  in  the  log  which 
lowers  the  utility  of  the  lumber  when  sawed* 
Common  defects  visible  on  the  surface  of  the  log 
which  limit  length  of  cuttings  are  knots, 
branches,  bumps,  burls,  or  their  indications* 


Forest  Products  Laboratory 
Ijadison,  Wisconsin 
September  18,  1947 


SPECIAL  PROVISIONS 


No.  1 Log  Grade.  - l»iineral  stain  in  maple,  dote  in  biroh  and 
other  nondeduotibl6  interior  defeots  in  any  species  are  limited  to 
a diameter  one-half  the  small  end  diameter  of  the  log. 

Sweep  in  logs  having  one-fourth  or  more  of  the  small  end  di- 
ameter in  interior  defeots  is  limited  to  10  percent  of  the  gross 
soale* 


No.  2 Log  Grade.  - Logs  10  inches  to  15  inches  limit  interior 
defects  to  one-haTfthe  small  end  diameter  of  the  log;  16  inches  or 
larger  will  admit  three-fifths  or  60  percent. 

Sweep  in  logs  having  one-fourth  or  more  of  the  small  end  in 
interior  defeots  is  limited  to  20  percent  of  the  gross  scale. 


All  Oak  Speoies 

No.  1 Log  Grade  - 14 
No.  2 Log  Grade  - 11 

Bee  oh 

No.  1 Log  Grade  • 15 


inches  minimun  diameter 
« M W 


inches  minimum  diameter 


Forest  Products  Laboratory 
I^dison,  TTisoonsin 
Sept.  18,  1947 


Appendix  Table  10*  Simplified  and  Rearranged  Forest  Products  Laboratory 

Log  Grades 


gth 


Feet 


8/ 


10/ 
10411 
12/ 
8 & 9 


. 

Requirements  for  3 best 

Diameter 

Clear  cuttings 

i.b.  1/ 
small  end 

Portion 

liax*  No* 

Inches 

8/ 

10 

, 

5/6 

2 

4/6 

2 

11/ 

4/6 

3 

12/ 

3/4 

2 

15-»15(butt) 

5/6 

2 1 

16-19 

. 5/6 

2 

20/ 

5/6 

2 ! 

i 

1 

- ■ 

Lencth 


F 


Grade  3 


Cull  66.7rb 
or  less 

Grade  2 


Cull  50% 
or  less  and 
sweep  30^ 
or  less 

Grade  1 


Cull  40% 
or  less  and 
sweep  15^ 
or  less 


^ In  grades  2 and  1 the  given  diameters  must  be  increased  one  inch 
for  all  oak  species*  Beech  diameter  must  be  at  least  15  inches 
for  grade  !• 


tr: 

‘ 


i '>(’■  • 


Appendix  Table  11 • Taper  Table  Used  for  Assistance  in 
Determining  Log  Grades  and  Sizes 


Tree 

D«i«b«  1 

D*i*b* 

Possible  log  grades 

D.B.K. 

class 

at  ^ 

17  ft* 

class  1 

17  ft.  ' 

1 1 

Beech  \ 

1 

Oaks 

Inches 

Inches 

Inches  [ 16 

ft*  butt  logs 

11 

8*4 

i 

8 

3 

3 

3 

12 

9.1 

9 

3 

3 " 

2f  3 

13 

9*9 

10 

j 

3 

. 3 

2.  3 

14 

10*6 

1 

Z,  3 

2,  3 

2f  3 

15 

11*4 

11 

1 

2,  3 

2,  3 

2f  3 

16 

12*2 

! 

12 

2,  3 

2,  3 

2,  3 

17 

12*9 

13 

2,  3 

2,  3 

If  2f  3 

18 

13*7 

14 

2,  3 

1,  2,  3 

1,  2,  3 

19 

14*4 

14 

2,  3 

1,  2,  3 

1,  2,  3 

20 

15*2 

15 

1,  2,  3 

1,  2,  3 

1,  2,  3 

21 

16*0 

16 

1,  2,  3 

1,  2,  3 

1,  2,  5 

22 

16*7 

17 

1.  2,  3 ■ 

1,  2,  3 

1*  2f  3 

23 

17*5 

17 

1,  2,  3 

1,  2,  3 

1,  2,  3 

24 

18*2 

18 

1,  2,  3 

1 

1.  2.  3 

If  2 f 3 

25 

19*0 

19 

1,  2,  3 

If  2^  3 

1,  2,  3 

26 

19.8 

1 

20 

1,  2,  3 

1 

1 

1.  2,  3 

1,  2,  3 

Taper  rule  of  thumb  used:  ^ inch  d*i»b«  for  each  4 foot  of  log 
length*  Not  used  for  stem  portions  above  large  limbs* 

* 2^  Calculated  for  form  class  76* 


Appendix  Table  12*  Sample  Calculation  of  "Ideal”  Growth 
in  Table  24;  Type  0-H,  Site  65-75 


O.B.H, 

now 

D.B.H. 

10  yrs# 
ago 

Lit.  ] 
Ht. 

now 

Lt.  Ht.  i 
10  yrs.  j 

1 .ago i 

1 ■■  1 ■ 

Volume 

now 

Volxime 

10  yrs. 
a::o 

Gro\Tth 

per 

tree 

Trees 

per 

acre 

Growth  per 
diameter 
class 

Lnches 

Xnohes 

Lo^ 

■SIB 

'Sd.  ft. 

Bd.  ft. 

Bd.  ft. 

Number 

Bd.  ft. 

18 

16 

2 

221 

169 

52 

1 

1 

52 

17 

15 

1 

2 1 

1 

1 1 

2 

195 

146 

49 

2 

98 

16 

14 

2 i 

2 

169 

124 

45 

3 

135 

15 

13 

1 

2 

2 

146 

104 

42 

4 

168 

14 

12 

2 

2 

124 

85 

39 

5 

195 

13 

11 

2 

1 

i 

104 

56 

48 

7 

336 

12 

10 

2 

i 0 

85 

0 

85 

9 

765 

11 

i 

9 

* 0 

1 

56 

i 0 ; 

56 

i ■ —p,  ■ 

10 

1 

. 560 

Growth  1 yr»  231  per  acre 


( 


